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“In the low-level strike role the NA39 is ahead 
= of any other aircraft in the world” 


BLACKBURN NA39 STRIKE AIRCRAFT 


Blackburn and General Aurcraft Limited Brough Yorkshire. England 
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The start of free flight trials by the Short SC.1 vrou"* jet 
Research Aircraft makes a significant advance towards the time 
when runways will be obsolescent. 

Shorts are now at grips with the problem of taking off and 
landing vertically by use of downward-pointing jet engines. A 
particular cause for satisfaction in the early trials has been the 
faultless performance of the autostabiliser, giving automatically 
controlled stability during hovering before the forward wing- 


Jet hovering under automatic control 


vrou* == VERTICAL TAKE-OFF AND LANDING 


AT Shorts 
IDEAS 
TAKE SHAPE 
on time 


SHORT BROTHERS & HARLAND LIMITED - QUEENS ISLAND - BELFAST: NORTHERN IRELAND 


The first manufacturers of aircraft in the world 


borne stage is reached. This embodies an automatic system of 3- 
axis gyro controls (triplicated for safety) using some of the air 
from the main supporting jet engines fed to control nozzles in wing 
tips, tail and nose. This unique autostabiliser control system has 
been developed in the experimental shops and laboratories at 
Shorts in Belfast—as indeed was the aircraft itself and the special 
gantry used for preliminary hovering. The development 


continues... 
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fabrications in Hea t- resis ting 


Steel for the - AIRCRAFT 
GAS-TURBINE ENGINE 
INDUS 


FIRST CLASS 

DEVELOPMENT 

PRODUCTION 

AND REPAIR” 

SERVICE 

FACILITIES ARE 

OFFERED TO 
MANUFACTURERS | 

OF GAS-TURBINE- 

COMBUSTION 

COMPONENTS 


BURNLEY AIRCRAFT PRODUCTS LTD» 
FULLEDGE WORKS - BURNLEY LANCS ENGLAND | 


Telephone: 3121 2 and 3203 Burnley (3 Lines) 5, Grams: ‘AIRCRAFT’ 


REPAIR DIVISION: Britannia Works, Queensgate, Burnley.) Telepho 
INDUSTRIAL FABRICATION DIVISION : Grosvenor St., 


_ Associated with RENFREW AIRCRAFT & ENGINEERING CO. LTD RENFREW, ONT 
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Standard designs 
200° 0” to 30° 0” spans 


Larger spans available if required 
STEEL ECONOMY ~- SPACE ECONOMY 


TROPICAL SHEDS & HOUSES 
GODOWNS BARRACKS OFFICES, ETC. 


We supply and erect in any part 


~ 


y STEEL BUILDINGS iyo HANGARS 


FOR HIRE * Erection Masts 30ft. to 180ft. high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


HOBART HOUSE, GROSVENOR PLACE, LONDON, $.W.1 Tel: SLOANE 5259 Cables: Unitstruct, London 


ALUMINIUM 
FOR THE 
AIRCRAFT INDUSTRY 


SHEET - COIL STRIP - CIRCLES 


in Standard or Non-standard sizes 
Rolled to current A.L.D. & A.R.B. specifications 


ALUMINIUM 
CORPORATION 


LIMITED 


SALES OFFICE 

30 CHARLES II STREET, LONDON, S.W.1 
Phone: TRA 3104 

ROLLING MILLS 

DOLGARROG, CONWAY, NORTH WALES 


With acknowledgments to Westland Aircraft Ltd. 
Acknowledgments to Blackburn & General Aircraft Ltd. 
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TIME—SAVE MONEY 


LONDON—PRAGUE 
Wednesdays and Saturdays 
Departure. . . . 10.10 
Arrival . . . 15.05 


PRAGUE—LONDON 
Tuesdays and Fridays 
Departure . . . . 15.45 


ALSO 


DIRECT C.S.A. CONNECTIONS 
from PRAGUE to 


AMSTERDAM, BELGRADE, BERLIN, BRUSSELS, BUCHAREST, 
BUDAPEST, CAIRO, COPENHAGEN, HELSINKI, 
MOSCOW, PARIS, SOPH!A, STOCKHOLM, TIRANA, 
VIENNA, WARSAW, ZURICH. 


Other connections to the FAR EAST and SOUTH AMERICA. 


Full details from 


CZECHOSLOVAK AIRLINES 


45 OXFORD STREET, LONDON W.1 REGent 3726 


What aircraft is this? * 


Whatever the aircraft you can be sure 
it’s fitted with 


Teddington controls 


DE-ICING SWITCH 


Controls the switching 
sequence of clectric de- 
icing heater mats, on 
engine intake and pro- 
pellor blades and spinner, 
of a propeilor turbine 
installation. 


TEDDINGTON AIRCRAFT CONTROLS LTD. MERTHYR TYDFIL, SOUTH WALES. Tel: Merthyr Tydfil 666 
London Office: COLNBROOK BY-PASS, WEST DRAYTON, MIDDLESEX. Tel: Colnbrook 2202/3/4 
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New ARGOSY 


THE WORLD'S FIRST TURBOPROP FREIGHTERCOACH 
TAKES ON A GREAT NAME IN CIVIL AVIATION 


In the story of British aero- 
nautical achievement, some 


great names stand out: aircraft 


skies and helped to further 
aviation progress. 

Such a name is the ARGOSY—the first civil aircraft 
built by Sir W. G. Armstrong Whitworth Aircraft Ltd., 
back in 1926. It made history as the first commercial 
aircraft to pay its way for an airline, and inaugurated 
Imperial Airways’ famous Silver Wing lunch-time 
service between London and Paris. Economic operations 
were made possible by its trouble-free maintenance, 
reliability and carrying capacity. 

The new turboprop ARGOSY, to make its first flight by 
the end of the year, is the jet-age successor of its famous 


namesake. And like the old ARGOSY, the Freighter- 
coach (designated the AW650) will open a new era in air 
transportation. It is a most versatile aircraft. Not only 
can it carry up to 80 passengers in pressurised comfort 
at a speed of 300 miles an hour, it will also open a vast 
new market in air freight. 

The modern ARGOSY carries over three times the load 
of a Dakota at twice the speed and half the cost. 


POWER: 4 Rolls-Royce Darts 
AIRCRAFT CRUISING SPEED: 
(14,000 r.p.m.) 296 m.p.h. 

MAXIMUM PAYLOAD: 27,000 lb. 
RANGE WITH 20,000 lb. PAYLOAD: 
1,600 st.m. 


SIZE OF HOLD: 
46 ft. 8 in. (14.23 m.) x 10 ft. (3.05 m.); 
floor area 426 sq. ft. (39.6 sq. m.). 


SIR W.G. ARMSTRONG WHITWORTH AIRCRAFT LTD., Baginton, Coventry, England 
Member of Hawker Siddeley Aviation Division 


The Argosy —— BRINGS THE COST OF AIR FREIGHT DOWN TO EARTB 


| 
A 
= 
4 
= that made their mark in the 
* 
y 
i 
: PERFORMANCE 
3 
i 


FIRST AERONAUTICAL WEEKLY IN THE WORLD FOUNDED 1909 


| AIRCRAFT ENGINEER No 2605 Vol 74 FRIDAY 26 DECEMBER 1958 


Editor-in-Chief 
MAURICE A. SMITH pb-r.c. 


Technical Editor RACKERS and carols, plum pudding and port; over-eating and chilblains, 
W. 5. CURSE parties and family reunions; extravagant gifts and an overdraft; the holly 
Production Editor and the ivy and the family going to church. Christmas is all of these, or 
ROY CASEY some of them—a time when the old year winds down with disengaged ingenuous- 
ness, when we throttle back and glide, with time to look over our shoulders. 
Hliffe and Sons Ltd. No annual pleasure is longer anticipated, perhaps, than the quiet snooze of 
Dorset House Christmas afternoon: in fact it is awaited for exactly a year. There is no fixed 
Stamford Street starting or finishing time; no ban on casual dreams; and the crackle and spurt of 
Londen, S.E-1 logs kindle our imagination. Looking at these pictures in the fire, we watch-the 
new shapes flying up: the majestic Arrow in the Malton sunshine; the tin 
Explorer flying Old Glory in outer space; the Rotodyne sedately translating itself 
from helicopter to fixed-wing aeroplane and back again, and the SC.1 hovering at 
Belfast; the NA.39 nosing into the Bedfordshire air on its first flight; the West- 
byw sthintnnine minster and Wessex and P.531 adding 1958 laurels to the helicopter craftsmen of 
Telephone Coventry 25210 Somerset and Hampshire; Comets regularly spanning the Atlantic; the Boeing 707 
darkening the skies over L.A.P., and the silent Small World carried by the trade 
Sirmingham winds into the South Atlantic wastes; the twenty-two Treble-One Hunters, the 
King Edward House, New Street, 2 dashing Naval Scimitars, the anything-you-can-do-I-can-do V-bombers in the 
Telephone Midland 7191 (7 lines) mighty September spectacle we laconically call Farnborough. 
Manchester A semi-comatose flick with the poker or toe, and as the sparks fly upward the 
260 Deansgate, 3 vista changes : a deeper perspective with some dark corners and new horizons. The 
Telephone - Blackfriars 4412 (3 lines) veges of some of the great pioneers, Henry Farman, A. V. Roe, Ernst Heinkel, 
Deansgate 3595 (2 lines) ir John Boothman. Shadows over the aircraft industry, while it climbs to its 
greatest export total; but courage and flexibility in facing the sort of crisis it has 
ie — often experienced before. World height and speed records passing to the New 
Telephone - Central 1265 (2 lines) World, now held in the skilful hands of Lockheed. New shapes pointing skywards 
: at North Coates and Feltwell, fulfilling the plans outlined in last year’s White 
New York, N.Y. Paper. A new church arising from its Battle of Britain ashes in the heart of London, 
Thomas Skinner and Co. (Publishers), enshrining the spirit of the Royal Air Force; and, in the R.A.F.’s fortieth birthday 
Ltd. year, a conference at which the youngest Service spoke frankly of its hopes and 
111 Broadway, 6 plans to an audience representing all sides of British life. Birthdays—this time 
Telephone Digby 9-1197 
“ itd 21sts—for the R.N.Z.A.F. and Fleet Air Arm; and generous recognition by the 
ANNUAL SUBSCRIPTION United States of the latter’s naval-air inventions. Bold U.S. attempts to orbit the 
Home £4 15s Od, overseas £5 0s Od. Moon; and, in the domestic dimension, the final few days for the historic airport 
Canada and U.S.A. $15.00. of Croydon. 
—e m As the last sparks of 1958 fall away to ash, we are tempted to reflect from our 
paar gd cont as — Christmas armchair on the fortunes of 1959. Who will . . .? What will . . .? 
When will . . .? But the effort is a big one; and your guesses are as good as ours. 
Instead we may safely, and seasonably, wish you all . . . 


BRANCH OFFICES 


In this issue 


Daily Comet 
Conservatism in the Cockpit A Happy Christmas 
Hypersonics 

The Mud of Mazanoovka a nd a 

The Traffic Control Problem 


Rewarding New Year 


© Iliffe and Sons Ltd, 1958. Permission to reproduce illustrations and letterpress can be granted 
only under written agreement. Brief extracts or comments may be made with due acknowledgement. 
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FROM ALL 
QUARTERS 


O.R.339 


ib a written reply on December 17, Mr. George Ward, Secretary 
of State for Air, stated that “It has been decided to develop 
a new strike/reconnaissance aircraft as a Canberra replacement. 
This will be capable of operating from small airfields with rudi- 
mentary surfaces and have a very high performance at all levels.” 

Rarely, if ever, has news of such import to the British aircraft 
industry been couched in so few words. The precise form of the 
announcement is therefore of particular interest. 

For more than a year this project has been bandied about under 
the title of “Operational Requirement 339”; and today it may well 
have a later appellation. Existing aircraft on the fringe of this 
requirement are the Blackburn NA.39, Avro Arrow and Republic 
F-105; and a modified Canberra with vertical-lift engines has also 
been suggested. It is quite clear, however, that the Air Staff and 
Defence Ministry have elected to go about this requirement in 
the most logical way. It is over four years since an order was placed 
for an entirely new type of combat aeroplane for the R.A.F. In 
the interval much has been learned, and it has been decided to 
apply every bit of that knowledge—and much yet to be acquired— 
in designing a wholly new vehicle of very advanced conception. 

Maximum design Mach number can confidently be placed at 
something over 2, and possibly as high as Mach 3. The thrust 
required could itself almost certainly confer VTO ability in some 
configurations, although it is uncertain that such a scheme will 
actually be adopted. The insertion of the reference to “rudimentary 
surfaces” is noteworthy. Obviously, the new machine will be all- 
weather, and will have a crew greater than one. Cruising speed, 
range, structural factors, propulsion and method of take-off and 
recovery are all such variable factors as to present an infinity of 
solutions. The optimum solution has probably yet to be evolved, 
and it will certainly be reached only by a consortium of our most 
capable manufacturers. 


Gannets for Indonesia 


E XPORT licences have been granted for the supply of six Fairey 
Gannet AS.4s to Indonesia, as part of an order for 18 placed 
by the Indonesian Government last year, before the civil war 
broke out. This grant of licences is the outcome of long negotia- 
tions, and as part of the agreement Indonesia has made a down 
payment towards the cost of training crews to fly the Gannets. 


West Coast Launching 


[NIENSIVE effort during the past few weeks enabled the U.S. 
Air Force to fire the first ballistic missile—a Thor IRBM— 
from the new west coast base at Vandenburg A.F.B. on Decem- 
ber 16. The enormous Vandenburg facility has been constructed 
primarily as a space base, for the launching of all kinds of large 
satellites and space vehicles in orbits which cannot be readily 
accomplished from Cape Canaveral. 


CELEBRATION 


NICELY brought-up people, we were told as children, do 
not mention their birthdays in advance. Risking such a 
solecism, we shall nevertheless mention ours, which occurs 
a week hence—on Friday, January 2. 

It is no ordinary birthday, for on that day “Flight” will 
be 50 years of age. 

We are celebrating this golden jubilee with an enlarged 
special number that will show how “Flight” has mirrored 
the aviation world during half a century and two world 
wars. This birthday issue will be no desiccated history, no 
warmed-up “review of notable events.” It will bring those 
fifty years vividly to life—largely through the medium of 
photography, an art which this journal has always sought to 
couple closely with the science of aviation. 


January 2, 1959 


FLIGHT 


GUEST OF HONOUR at the annual cocktail party of the British Air 
Line Pilots Association was the Duke of Edinburgh. His Royal Highness 
is seen with officers of B.A.L.P.A., from left to right: Capt. A. Spooner, 
Capt. R. T. Merrifield, Sir Robert Perkins, and Mr. D. Follows. The list 
of 100 distinguished guests represented all sections of British civil 
aviation “Flight” photograph 


Saunders-Roe Changes 


Two appointments announced by Saunders-Roe, Ltd., have 
been made as a result of the increased importance of their 
subsidiary companies. Mr. W. Browning relinquishes his post as 
general manager, Saunders-Roe, Ltd., and assumes that of deputy 
chairman of Saunders-Roe (Anglesey), Ltd., Saro Laminated 
Wood Products, Ltd., and Saro Structures, Ltd.; and Mr. 
H. W. D. Winkworth has been appointed to the Board of Saunders- 
Roe, Ltd., as works director. 


Mr. Browning Mr. Winkworth 


Mr. Browning joined Saunders-Roe, Ltd., in 1946 as general 
works manager (having previously been general manager of Short 
Bros.) and was appointed director and general manager in 1947. 
Mr. Winkworth joined Saunders-Roe in 1946 as production 
engineer and was appointed assistant general manager last year. 


Stand-off-bomb Guidance 


iw has been announced by Elliott Brothers (London), Ltd., of the 
Elliott-Automation Group, that they are under contract to 
develop the inertial navigation system for the Avro stand-off bomb, 
working in conjunction with the Ministry of Supply and the 
R.A.E. Farnborough. 

The company also states that it has formed a separate inertial 
navigation division, with Mr. W. A. Fraser as manager. 


SUSPENDED SNAKE: Flight trials of this Armstrong Siddeley Viper 3 
turbojet, powerplant of the Jjindivik target, have recently been com- 
pleted. It is mounted in a pod under the wing of a Canberra, which 
took the unit to 55,000ft for high-altitude handling. A Napier Spraymat 
absorbs the output from the 6 kW generator fitted. The larger ASV.8 
and 11 Vipers are likely to be tested in a similar manner 
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ROYAL VISITOR to the works of Rist's 
Wires and Cables, Ltd., was Princess 
Margaret. She is seen with Mr. D. A. V. 
Rist, managing director. Aircraft cable 
harness was among the products Her Royal 
Highness saw in course of manufacture 


CHALLENGE TROPHY for the Indian Air 

Force is received (far right) by Mrs. V. L. 

Pandit trom Mr. J. D. Pearson, Rolls-Royce 
chief executive and deputy chairman 


Hawker Siddeley Resignation 


AN announcement by the Hawker Siddeley Group says that 
Mr. G. C. R. Eley, C.B.E., is resigning from the Board at 
the end of this year. He recently joined Richard Thomas and 
Baldwins, Ltd., as deputy chairman, the intention being that he 
should succeed Sir Ernest Lever as chairman next April. 


A B-58 Lost 


N December 16 a Convair B-58 Hustler supersonic bomber for 
the U.S.A.F. Strategic Air Command was lost during a test 
flight over New Mexico. No cause has yet been stated, but the 
crew of three ejected successfully. The aircraft crashed some 
35 miles south-east of Tucumcari, a helicopter pilot reporting that 
the pieces of wreckage were so small that the aircraft could not at 
first be identified. At least twenty B-58s are flying, and this is the 
first to have been lost. 


Atlantic Balloon’s Progress 


AS we go to press there is little firm news of The Small World, 
the 53,500 cu ft balloon in which a party of four Britons is 
attempting an Atlantic crossing from the Canary Islands. For five 
days after the take-off on December 12 a few identifiable but 
unreadable radio messages were received, and then came another 
indicating that the crew were well. No position, however, could 
be read. The estimated trip-time is ten to thirty days. 


NATO Wind-Tunnel Course 


FRROM February 9 to 27 the NATO Training Centre for 
Experimental Aerodynamics at Rhode-St. Genése, near 
Brussels, is to hold a course on the application of electronic tech- 
niques to wind-tunnel testing. Students are expected to be of 
university-degree standard in engineering or physics, and some 
knowledge of elementary electronics is desirable. The syllabus 
will include elementary electronics, evaluation of various types of 
transducer and associated circuits, force measurements and 
measurement of pressure, temperature and velocity. There are 
no fees. Application forms (returnable by January 5) may be 
obtained from The Director, T.C.E.A., 72 Chaussée de Waterloo, 
Rhode-St. Genése, Belgium. 


Space Monkey 


EASUREMENTS of the physical reactions during space 
flight of a primate animal—a squirrel-monkey described as 
7 intelligent creature which has the same anatomical make- 
up as a man and undergoes much the same emotions”—were made 
on December 14 following a Jupiter firing by the U.S. Army from 
Cape Canaveral. The missile, which carried the monkey in the 
nose-cone, achieved a height of 300 miles and a range of 1,700 
miles: Nose-cone, booster rocket and instrumentation compart- 
ment survived re-entry and fell into the South Atlantic after the 
15-minute flight, but the nose-cone was not recovered. 
Telemetered data were received during 13.3 min of the flight. 
These included measurements of the animal’s heart action, blood 
pressure, respiration, pulse rate and voice response, and the tem- 
perature and pressure in the nose capsule. It was reported that 
no significant adverse physiological change in the animal took 


place during the prolonged period of apparent weightlessness. 


OLD BOYS—but strictly in 
the reunion sense: mem- 
bers of the Sopwith Appren- 
tices’ Association, and 
other visitors, with execu- 
tives of the General Electric 
Co. during a recent visit to 
the company’s Wembley 
research laboretories. A 
few days later the S.A.A. 
members held their annual 
reunion, as reported on 
p. 965 of this issue 


Dowty to Acquire Rotol 


iw has been announced that the Bristol Aeroplane Co., Ltd., 
and Rolls-Royce, Ltd., have agreed to sell to the Dowty 
Group, Ltd., their interests in Rotol, Ltd., which company will 
then become the wholly-owned subsidiary of the Dowty Group. 

Dowty and Rotol, in close proximity near Cheltenham, 
Glos., have for some time been engaged on similar lines of 
development work. They now fee! that “it will be to their mutual 
interest to effect a closer relationship, which can best be achieved 
under the control of the Dowty Group.” 

The new arrangement will consolidate two of the largest 
organizations in the aircraft-equipment industry. Rotol, formed 
as a private company in 1937 and as a partnership between Bristol 
and Rolls-Royce, was originally established to design and manu- 
facture variable-pitch propellers. It has subsequently undertaken 
other work for the engine interests of Bristol and Rolls-Royce. 
Rotol propellers are used on nearly all Dart engines; and under- 
carriages manufactured by the Rotol subsidiary, British Messier, 
are fitted to aircraft as widely different as the Gnat and the 
Britannia. 

Completion of the amalgamation needs the consent of the 
Capital Issues Committee, who are being approached. 


IN BRIEF 


Four Belgian explorers who had been marooned in the Antarctic 
since their Auster crashed on December 11 were rescued four days later 
by a Soviet aircraft flown by V. Perov, chief pilot of the U.S.S.R. 
Antarctic Expedition. 

* * 

The Secretary of State to the Finnish Ministry of Defence, 
Mr. E. Katajarinne, visited Folland Aircraft establishments at East- 
leigh, Hamble, and Chilbolton on December 12. He was accompanied 
by the Finnish Assistant Air Attaché Maj. U. Kettinen. 

* * * 

Owing to “changes in operational concepts” the SM-73 Goose 
missile of the U.S.A.F. Strategic Air Command was cancelled on 
December 12. Goose, a system managed by Fairchild, was a long-range, 
surface-to-air decoy countermeasures vehicle; it was described and 
illustrated in our missile-review issue of December 5. 

* * 


Teddington Aircraft Controls, Ltd., a member of the Teddington 
Group of companies controlled by the British Thermostat Co., Ltd., 
have announced the formation of an atomic-energy division. Mr. C. D. 
Boadle, who recently joined the company after serving at Harwell and 
with Rolls-Royce, Ltd., has been appointed technical manager with 
Mr. C. R. Peter as liaison executive. 

* * 


Christmas lectures for children aged 13-17 are to be given at the 
Science Museum, South Kensington, London. The first, From Man 
Power to Atomic Power, will be on December 31, repeated on January 1 
and 2; and the second, The Story of Flight, on January 5, repeated on 
the following two days. The lectures, which will be illustrated by 
demonstrations (including a “noisy and spectacular gas-turbine mock- 
up”) start at 2.30 p.m. and admission is free. 

* 


Next Friday’s issue of The Autocar will include an eight-page fold-out 
supplement on the victorious Vanwall, which has established British 
supremacy in formula 1, the premier category of car racing. Illustrated 
by a cut-away drawing and some entirely new photographs, an 
accompanying article will trace the development of the car from its 
inception and will also introduce the man who sponsored the enterprise 
and who has been its driving force—Mr. G. A. Vandervell. 
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A typical Comet 4 departure for New York, with runway to spare and at 
the steep angle required by noise-abatement take-off procedures 


Five of B.O.A.C.’s Comet 4s have now been delivered, the first on 
schedule and the others ahead of schedule. Here are three at 


Comet 4s are now coming off the D.H. Hatfield and Chester lines 
at the rate of two per month. Here a B.O.A.C. aircraft is seen on 
final pre-delivery checks at Hatfield 


DAILY COMET 


About 3,000 revenue passengers have now flown by Comet. Here 
is No. 1,000—who just happened to be Miss Claire Bloom 


FLIGHT 
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Conservatism in the Cockpit 


OR, “WHAT WAS GOOD ENOUGH FOR THE WRIGHT BROTHERS IS GOOD ENOUGH FOR ME” 


developing sciences, a high degree of conservatism is exhibited 

in those parts of the aeroplane immediately associated with the 
pilot. There seem to be two possible reasons: either designers 
do not do enough flying and haven’t experienced the problems, or 
they are browbeaten by their conservative pilots into keeping things 
as they are. 

One of the simplest and most apparent errors, and one which 
has been consistently perpetrated ever since the early days of 
aviation, is in the connection of the rudder bar (or pedals) with the 
rudder. When the rudder was forward of the pilot, direct con- 
nection with it (i.e., uncrossed wires) from the rudder bar, pedals 
or sticks used to control it, produced an aircraft response in the 
natural sense. Since the early 1900s rudders have been behind the 
pilot, and direct connection of the rudder bar has produced the 
extraordinary anomaly of an aircraft response in the opposite 
sense to the movement of the control. A pilot is thus taught to 
use controls in two planes which respond in a natural sense, while 
in the third sense the aircraft responds unnaturally. Until this 
confusion becomes subconsciously accepted, it must clearly be an 
added psychological load upon an already overloaded trainee pilot. 

Until fairly recently, control of aircraft was by the direct effort of 
the pilot and it was therefore necessary to put the control lever in 
a position where he could get a good purchase on it. The most 
satisfactory position for this lever was found to be between his 
legs, despite the fact that in this position it obscures a large part 
of the instrument panel—in addition to complicating access to, 
and egress from, the seat. 

In many modern aircraft the operation of the control surfaces 
is carried out entirely by power other than from the pilot; thus the 
need for the stick to be in a position where the pilot can exert 
large forces no longer exists, yet the stick remains obstructively 
where it has always been. A small stick on the right armrest 
would appear to be a more satisfactory solution. In addition it 
should be possible to make much finer control movements on such 
a stick, simply using wrist flexibility. 

Removal of the stick from the pilot’s view of his instruments 
brings to mind the question of panels. A statistical (or any other) 
analysis of pilots is likely to disclose that there is but small 
probability of a pilot ever existing whose eyes are fitted in 


[: is a remarkable fact that, though aviation is one of the fastest 


FE XPERIENCE, authority, success, and, above all, comrade- 
ship: these are increasingly observed as year by year the 
Sopwith Apprentices Association holds its reunion dinner. On 
the maintenance of this very remarkable tradition V. W. Derring- 
ton, the Association’s honorary secretary, merits warmest con- 
gratulations. Guests this year, at the reunion held at the United 
Services Club in London on December 15, included Sir Roy 
Dobson, Sir Frank Spriggs, R. E. Hardingham, “Jimmy” Jeffs, 
G/C. “George” Bulman, Capt. J. Fox-Williams, J. Bell, and 
“Nat” Somers. R. W. Sutton was in the chair. 

Addressing the “old so-and-so’s,” StR THOMAS SOPWITH re- 
called that the Sopwith apprentices were paying apprentices. If 
more were to pay today for their training he thought things might 
turn out better. They would want to make sure of getting some- 
thing back. Sir Thomas made special reference to Sopwith’s 
“No. 1 designer,” R. J. Ashfield. In the early days of the Kingston 
skating rink there was no stress office: not until the Pup did 
the company begin to think of stresses (““B—— wonderful I’m 
alive.” observed Sir Thomas). He emphasized that some way 
had to be found of keeping the Association going. — 

Str FRANK SpriGGs echoed Sir Thomas’s contention that the 
Association must not be allowed to die. Nor, he said, must it 
alter its name. Sir Thomas had taught him much over the past 
45 years—shooting, yachting and tunny fishing. Above all, he 
had taught him the manner of living. 

To the delight of all present, A. V-M. PANKHURST read from 
his original Sopwith apprentice’s indenture. 

The thoughts of A. Core. Wincott went back to the great 
Harry Hawker, whose memory, he said, was kept green to this 
day in letterheads and advertisements. He remembered Hawker 
as “vital and busy, whether in the sky or in the works.” 

Str Roy Dosson recalled an earlier remark of Sir Thomas’ 
that Mr. Ashfield’s designs had not killed anybody. But, he 
remarked, before aircraft there had been bri and buildings, 
and exactly the same system of stressing had used. It was 


By Cdr. H. C. N. Goodhart, R.N. 


THE SOPWITH APPRENTICES REMEMBER 


approximately the same position as his navel. It is therefore odd 
that instrument panels continue to be so arranged that the instru- 
ments could be seen without parallax only by the above-mentioned 
improbable pilot. The siting of panels so that their fronts are 
vertical presumably started because it was easiest that way. In 
due course gyro instruments came along; and because instrument 
panels were vertical they were designed for mounting on such 
panels. Then, of course, because the gyros were so designed, the 
panel had to be vertical. The net result is that pilots continue 
to attempt to obtain information from instruments, large parts 
of the scales of which are completely obscured owing to the set- 
back of the instrument face, and which, because of the parallax, 
can be read only to a somewhat vague degree on other parts of 
the dial. This is clearly one more straw on the back of the 
camel. 

f panels were to be sloped so that pilots could look the instru- 
ments squarely in the face, a further advantage would accrue in 
the greatly improved natural lighting of the dials in daylight. At 

esent, particularly at high altitude, unless direct sunlight is 

alling on the panel, the light-adaptive capability of the human eye 
is stressed beyond the limit in trying to switch from look-out to 
look-in positions. This must be a significant factor in flying fatigue. 

Another small but not unimportant point in these days of 
increasing mid-air collision risk is the extraordinary custom of 
putting the first pilot on the left. Why is he there?’ Perhaps it 
is because circuits are normally left-handed. Why are they? Could 
it be because first pilots sit on the left? 

The rule of the air is quite clear: one gives way to another 
aircraft which is on one’s right. In making a right turn, therefore, 
one has more chance of seeing another aircraft to which one should 
give way. The logical conclusion is that first pilots should sit on 
the right and that circuits should be right-handed. Congratula- 
tions, therefore, to the rotary-wing experts—who have got it right. 
I trust they will not think me cavalier, however, if I suspect that 
this was not the reason for their choice. 

These examples show the need for some basic study of the whole 
relationship between man and his aeroplane. At present it is 
assumed that anything connected with piloting is good enough if 
it can be done. Surely the basis ought to be, “If it can be made 
easier to do, then it should be.” 


most important, Sir Roy said, to keep the Apprentices Association 
going. As usual, Sopwiths were behind Avros, who had their 
504 Club. In that club selected apprentices of the year (out of a 
total of between 600 and 700) were automatically made members. 

Mr. Jerrs (who had been described as a “TV specialist”) dis- 
closed that he had been a marine observer on 14-Strutters. As 
commandant of London Airport he compared the old days with 
the present, when British airlines were carrying four million 
passengers a year. He also had remarks to make about modern 
jet airliners. 

After dinner Mr. Derrington showed lantern slides of Sopwith 
aircraft—famous and rare. 


LARGE RADAR AERIALS 


PARTICULAR structural characteristics are required of large 
radar aerials used for tracking missiles or satellites under all- 
weather conditions. The reflector faces must be fabricated with 
extreme accuracy and be sufficiently rigid to resist any deforma- 
tion even under high wind-loads. Applying aircraft-structure 
principles to the problem, A. V. Roe and Co., Ltd., have designed, 
constructed and erected aerials with a face area of up to 1,000 
sq ft together with appropriate supporting structure. Detailed 
studies have also been made of aerials with a face area of up to 
3,500 sq ft. Computer analysis has been applied and scale models 
have been tested in Avro wind tunnels. 

One of the principal constructional techniques has been the 
use of metal sandwich, which guarantees accuracy of profiles and 
shape, and allows the aerial face to be used as part of the primary 
structure. Resulting light-weight and sectional construction 
facilitates transport and erection on remote sites. Inherent stiff- 
ness of the sandwich means that the profile and shape cre retained 
in high winds and fatigue life is improved. Single- or double- 
curvature faces can be produced with equal accuracy. 
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establishments formed the basis of the Royal Acronautical 

Society's all-day discussion on hypersonic flow, held in 
London on Monday, December 15. Sponsored by the Guided 
Flight Section of the Society and held under the chairmanship of 
Dr. G. W. H. Garpner, Director of the Royal Aircraft Establish- 
ment, Farnborough, the meeting illustrated an apperent paradox 
in that the ideas of Newton expressed in 1687 and the applications 
of magnetohydrodynamics now being investigated were both 
equally relevant in a full consideration of the subject. 

R. J. MONAGHAN, head of the hypersonics section of the 
Acrodynamics Department, Royal Aircraft Establishment, opened 
the programme by speaking on Problems of Hypersonic Aero- 
dynamics—a Survey, first defining the lower limits of hypersonics 
as about M=5. Real gas effects were among the major complica- 
tions of hypersonic flow, he said, and this could be illustrated by 
examples of the temperatures and pressures attained when a flow 
was brought to rest. Once dissociation appeared, these quantities 
depended markedly on the type of compression. 

There were two distinct cases in designing for alleviation of 
aerodynamic heating. The first was the uncontrolled re-entry of a 
freely falling body, for which a shape with a high pressure drag 

was best. The second was sustained flight, for which a shape with 
low pressure drag could be better, radiation giving appreciable 
control of surface temperature. 

The first of these had been covered by other authors; as for 
the second, there were two possible approaches—from low-Mach- 
number design upwards, or from the philosophy of the high-drag 
freely falling bodies. The heating problem was reduced if flow 
separation took place 

The speaker’s three main points were that (1) real gas effects 
could extensively modify flow fields in hypersonic flow, (2) aero- 
dynamic efficiency and aerodynamic heating were not incom- 
patible, and (3) any theory needed experimental backing. 

This reference to experimental work led naturally to the second 

per, Experimental Facilities and Measuring Techniques by 

rn. D. W. Hoiper, who is in charge of research into high-speed 
flow at the National Physical Laboratory. Some hypersonic 
problems could be studied with wind-tunnels and measuring 
techniques similar to those used for supersonic flow, the lecturer 
pointed out. If simulation of the very high temperatures of 
hypersonic flight were required, however, it was usually necessary 
to employ heaters and unconventional short-duration tunnels, or 
to test models launched or propelled at high velocity. In such 
tunnels the working gas was usually heated by compression in a 
shock-wave system, or by the discharge of electrical energy. 

Dr. Holder went on to describe helium tunnels, arc-heated and 
plasma jets (needed above M=10 if long running times were 
necessary), hypersonic gun tunnels, shock tubes, shock tunnels, 
“hot-shot” arc-driven tunnels, free-flight wind tunnels and free- 
flight rocket model techniques. 

The possible degree of simulation of the four parameters 
Reynolds number, stagnation temperature, stagnation specific 
enthalpy and density up to 300,000ft by facilities operating at 
M=20, M=7 and M=3 was next illustrated. 

After summarizing the measurement techniques used with 
models in hypersonic tunnels, Dr. Holder concluded his presenta- 
tion with a colour film showing the principles and operation of 
the main N.P.L. shock tube at Teddington. 


Newton’s Particle Concept 

An historical survey of hypersonic flow theory was given by 
R. N. Cox, of the hypersonics team at the Armament Research 
and Development Establishment, Fort~ Halstead, who in his 
paper General Characteristics of Hypersonic Flow Fields recalled 
that early work on the subject began with the application to high- 
speed flows of Newton’s particle concept and, for slender bodies, 
with the concept of hypersonic similarity; another approach had 
been the flow field principle. The problem of the strong inter- 
actions between shocks close to the body and the thick boundary 
layers resulting from high temperatures had been studied, and 
formulae obtained for the pressures induced by interaction effects. 

The importance of viscous interaction effects was dependent on 
the Reynolds number based on leading-edge thickness. There 
had been much theoretical work on the details of the inviscid flow 
field, with emphasis on the flow round blunt bodies and over 
blunt-nosed bodies and surfaces. For a typical hypersonic 
research body (a blunt-nosed slender body) the best approxima- 
tions were obtained by using Newtonian (sin® @) flow for the nose 
region, followed successively in downstream areas by Prandtl- 
Meyer expansion, intense blast-wave analogy, and weak blast- 
wave analogy. 

In Some Special Aspects of Hypersonic Flow Fields, Dr. K. W. 
MANGLER of the supersonics division of the Aerodynamics Depart- 
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ment, R.A.E., considered boundary-layer thickness and the flow 
just ahead of blunt bodies. In the latter case a characteristic 
feature was the strong curved bow-wave: in the subsonic region 
behind this bow-wave viscosity played a small part and, taking 
into account the entropy change across the shock, the use of 
inviscid flow theory gave reasonable results. 

If allowance were made for the excitation of additional degrees 
of freedom in the gas molecules behind a strong shock, it seemed 
reasonable to consider a theoretical model of an inviscid flow at a 
very large Mach number with specific heat ratio near unity. A 
simple approximation existed which gave stand-off distance of 
the shock and velocity near the stagnation point. 

The afternoon session began with a paper by Dr. L. F. Cras- 
TREE, of the hypersonics section of the Aerodynamics Department 
of R.A.E., entitled Boundary Layers, with Special Reference to 
Heat Transfer. Slender shapes suitable for lifting bodies in sus- 
tained flight at hypervelocities were considered first. The heat 
transfer to such bodies hinged on the already-discussed leading- 
edge influence on the pressure field, and blunting (which alleviated 
leading-edge heating) caused an increase in heat transfer just aft 
of the leading edge of a flat plate, due to the high local pressure. 

In the case of bluff bodies the inviscid flow field dominated the 
picture. Results of typical investigations were given in which the 
effects of dissociation were also taken into account, for both 
laminar and turbulent boundary layers. In some calculations the 
intermediate enthalpy ideal fiat plate results were utilized. 

The question of heat transfer in a separated region was impor- 
tant, since the lifting bodies required for sustained hypersonic 
flight might be at high angles of attack. Other topics discussed in 
the paper were the problem of transition; and the use of transpira- 
tion cooling for alleviating the effects of aerodynamic heating. 


Dissociation and Ionization 


Physics of Real Gases, by Pror. M. J. LIGHTHILL, Professor of 
Applied Mathematics at Manchester University, was the next 
contribution to the meeting. Various molecular properties of air 
were discussed, and were applied to aerodynamic problems of 
heat transfer by convection, conduction and radiation to bodies 
moving at very high speeds. 

Prof. Lighthill having dealt with the dissociation of molecules, 
J. A. SHerciirr, of Cambridge University, described the effects 
of their ionization in Magnetogasdynamics and its Possible Aero- 
nautical Applications. The subject was based on the fact that 
currents in an electrically conducting fluid in the presence of 
magnetic fields produced body forces in the fluid. It was therefore 
possible to “grab” the fluid in midstream, instead of pushing at the 
edges as in ordinary fluid mechanics. 

One possible application of magnetohydrodynamics was that a 
drag force away from the surface of a hypersonic vehicle could be 
produced, thus reducing the surface heating usually associated 
with drag. It had been found possible to reduce heat transfer at 
the stagnation point, and other applications might include altera- 
tion of skin friction; drag reduction by suppression of turbulence; 
directional, attitude and speed control (by altering lift and pitching 
and producing acceleration as well as drag) and speed measurement 
(by measuring electromotive forces), perhaps leading to a fully 
integrated control system; use of the ionized gas flowing past 
a vehicle as a dynamo to generate power for auxiliary systems; 
and the development of “electromagnetic ramjets.” 

There was, of course, a drastic weight penalty associated with 
electromagnetic appliances, and these techniques might be most 
easily applied in land-based high-enthalpy test plants. 

The final paper presented at the meeting was Aerodynamic 
Problems of Manned Space Vehicles by T. R. F. NONWEILER, 
senior lecturer in the Department of Aeronautical Engineering at 
Queen’s University, Belfast. The paper covered the problems of 
the aerodynamic design and performance of manned vehicles 

re-entering the atmosphere from circular orbits. The dynamics of 
the powered ascent and zero-lift re-entry implied high but not 
prohibitive acceleration. The lecturer noted the importance of the 
vehicle density in determining skin temperatures in zero-lift 
re-entry. 

Deceleration was much reduced by employing lift during the 
descent, and so also was the aerodynamic heating—except that the 
region near the wing leading-edge might become very hot. 

The paper went on to consider the influence on the design of 
the unusual stability and control characteristics of the vehicle. The 
most critical conditions of re-entry might often be encountered in 
emergency re-entry from an abortive ascent, and a comparison of 
the relative merits of the zero-lift vehicle and a glider in emergency 
manceuvres to meet this contingency was included. In conclusion, 
the speaker discussed the method of transition from orbit to 
re-entry flight; the amount of sion needed for wm bang stabiliza- 
tion in orbit; and the possibility of a successful la 
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CANADAIR 540 


SUCCESSOR TO THE CONVAIR 340/440 
BIGGER PAYLOAD 
FASTER BLOCK SPEED 
GREATER ECONOMY 
HIGHER PRODUCTIVITY WITH 


ELAND TURBO-PROPS 


TYPE APPROVED BY A.R.B. AND C.A.A. 


The Eland engined 
Canadair 540, latest version of 
the world-famous Convair, offers a new 
and formidable challenge on the short to medium-haul 
routes. NAPIER Eland turbo-props will provide the Canadair 540 with 
Performance, Passenger Appeal, Ease and Economy of Maintenance anda Revenue 
Potential that will meet operators’ requirements and growth for the next ten to fifteen years. 


NA PIER D. NAPIER & SON LIMITED, w.3 


—S- A Member of The ENGLISH ELECTRIC AVIATION GROUP 
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. .. and before I could get a word in edgeways, he told 
me that the amount of fuel an aircraft takes has gone up 
from 3,000 gallons to 20,000 gallons in the 
past ten years, and that the BP Aviation Service 
is building fuellers which will hold 10,000 gallons each, 
and deliver them at 750 gallons a minute. 


Too much liquid’s very fattening, you know. 


serves aviation well 


THE INTERNATIONAL AIRCRAFT FUELLING SERVICE OF THE BRITISH PETROLEUM COMPANY LTD. 
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A LONG-DISTANCE flight and the subsequent retrieve form 
the subject of this article, the first part of which in last week's 
issue. The flight took place during this year’s World Gliding Cham- 
age at Leszno, Poland. In the narrative, the sections by Kitty 

ills, giving the retrieving crew’s side of the story, are printed in italic. 


FTER seven-and-a-quarter hours’ flying, I had landed in the 
usual potato field, at the edge of which was the partly-built 
large house I had seen from the air, and behind it a line of 

sma!] tattered cottages forming the village of Mazanowka (I have 

spelt it phonetically in my title). As the scattered line of 
spectators started to run towards me I produced my “Understand- 

ing Form,” which told them in Polish who I was and what I 

wanted—a guard for the aircraft, completion and signature of my 

landing certificate, and transport to the nearest telephone. 

Soon a young man produced a battered two-stroke motor-bike 
and waved me on to the pillion, and we set off. But instead of 
going to a post-office or police station in the village, we bum 
straight through the street and out on to an appallingly muddy 
track of beaten earth which wound away through the fields towards 
some distant woods. 

The track was slightly raised above the level of the fields, which 
seemed very wet, and the potholes were full of mud and dirty 
water, which made it quite impossible to judge their depth. We 
skidded and weaved along at about 10 m.p.h. for some 700 yards 
and then my driver misjudged a pothole; we slipped into it and 
fell off with a loud splash, whilst the engine spluttered to silence. 
The carrier bracket caught my shin a gristly crack, and for a short 
time I wondered if I had suffered structural damage; but after 


THE MUD OF 


By PHILIP AND KITTY WILLS 


hobbling about a bit and wiping the mud off the more important 
parts I decided I was still operational. 

The bike, however, did not seem so certain of this fact, and 
refused to go again in spite of determined kick-starting—until I 
pointed out that the carburettor intake was blocked by a film of 
mud. After cleaning this off very roughly (everything was very 
rough by now) it stuttered to life again and we set off again more 
gingerly than ever, with me hanging on to the waist of 7 driver 
for dear life. By now I had discovered that the nearest telephone 
was some ten kilometres away. I was exceedingly worried that I 
had left my glider untethered in its field, but it was more than I 
could face to return to it after having suffered so much already. 

And so we slithered and skidded through the fields and entered 
the woods. The track got even worse, and suddenly we were off 
it altogether and weaving a crazy path along a narrow sheep-track 
among the trees, with branches whipping my face and tree roots 
shaking my weary bones. This produced another and horrible 
problem. 

It was blindingly obvious that, whether or no there was a 
route by which Justin (my retrieving car) might reach the Sky- 
lark, this was not it, and furthermore it seemed more than likely 
that I was not going to get back to the machine that evening. And 
so it became quite vital that the message on my Understanding 
Form, to be telephoned in Polish to Leszno and then passed back 
to Justin, must not be that the car and its crew should go to the 
machine for, if that got through, Justin might spend the evening 
of its days hopelessly bogged in the edges of what I now realized 


“The telephone was seized, and much shouting went on...” 


MAZANOOVKA 


“My driver misjudged one of the potholes .. .” 


PART 2 


were the famous Pripet Marshes. I was going to the village of 
Tuczna, which I gathered was on a possible road, and clearly this 
is where Justin must come. Then it could pick me up and we 
could set off to try to find a way back. But could I get this essential 
alteration to the Understanding Form across to my Polish friend? 

After an age the wood track led back to a sand road and then 
to a rough metalled surface which brought us into a rather larger 
version of Mazanowka, but boasting a navigable connection to the 
outside world. We halted in a cloud of smoke outside the militia 
post. I produced my form to the militiaman inside and started try- 
ing to explain, in my few words of German, the vital variation. 

My motor-cycle friend joined in, together with the assistant 
militiaman, but after a quarter of an hour’s hard pounding I had 
not the slightest idea as to whether I had been successful or not. 
But the telephone was seized, a number obtained, and much shout- 
ing went on—shouting over the Polish telephone system being an 
absolute necessity. When it was all over, the militiaman man- 
aged to convey to me (a) that he had been talking to his chief in 
Wisznice and (b) that he could not get Leszno that night, but 
I would now be advised to schlaffen. 

Appalled by this prospect, I pointed once more to the bit on my 
Understanding Form underlining urgency, and produced all the 
other documents I could think of. This resulted in us leaving the 


SKETCHES BY GORDON HORNER 


house and clattering off down the village to the post office. After 
we had beaten on the door for a while the postmistress let us in 
and led us into a tiny wooden room with a small telephone 
exchange, which she started to manipulate. 

Time went on, and news filtered in from the outside world. 
Two other glider pilots, it seemed, were down in the vicinity, one 
a bearded Englishman whom I had no difficulty in identifying as 
Tony Goodhart. At Miedzyles Pani Tomawicz’s baby had been 
born and was well. I was clearly in the very centre of the village 
life. But Leszno was still far away. 

One or two other folk edged their way into the tiny room, 
including one man with a few words of English. I seized him and 
tried again to explain—please could my team come to Tuczna, 
not go to Mazanowka—die Strasse ist nicht gut fur die Wagen— 
do you understand? It is very important, please? Yes, yes, I 
understand—I think. Oh hell. 

With a crescendo of shrieks Leszno was announced and every- 
one seized various telephones and started talking at once. A brief 
silence straining for the reply; more, louder shrieks; then someone 
thrust a phone into my hand. It was now nearly dark in the tiny 
brown room, and the noise and heat were almost insufferable. 
I clapped the receiver to my ear, and above the roar of electric 
crackles heard, faint and far off, a very canned rendering of Body 
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“We drove straight on to the south .. .” 


THE HUD OF HAZANOOVKA ... 
and Soul. Later on I learned that, some diabolic tech- 
nicality, the Leszno telephone picked up Warsaw radio, but at the 
time I thought this was the acrodrome lic-address system 
engaged in broadcasting music to the locals. Whatever it was, it 
added the last touch to the nightmare. 

For exactly 25 minutes we each took turns to shriek into the 
instrument in an endeavour to get our message through the barrier 
of jazz. My efforts no further than to elicit a broken English 
voice repeating, “ t is your telephone nuraber?” I howled 
back the answer at least 20 times. f 

Now, I like Kitty; in fact, I don’t know what I would do with- 
out her. I have nearly lost her once or twice during our aed 
long married life (notably to a rogue hippopotamus in Zulula 
who once chased and very nearly caught her, but that is another 
story), and I could not bear the idea of her finally sinking without 
trace in the Pripet Marshes trying to the last to reach my glider, 
whilst I was dry and safe ashore in Tuczna. And whether or no 
this happened seemed to depend entirely on whether or no I could 
shout down Mr. Elvis Presley. And so I shouted. How I shouted; 
I was hoarse for days afterwards. But when it was all over, and in 
despair and exhaustion we hung up the instruments, the handles 
moist with perspiration and the mouthpieces with saliva, I still 
had no idea whether my message had got through. As a matter of 
fact, it hadn’t. ; 

I had had over seven hours in the air, nearly an hour on a skid- 
ding motor-bike carrier, followed by two hours’ shouting and 

ticulating. I had shot my bolt and was utterly tired. A guide 
ed me out of the tiny post office, and down the dark rutted road 
until he dived down a footpath between two decrepit small houses 
which led across the muddy fields to a farmhouse. Here I was 
greeted by the farmer, Pan Jana, and his wife and numerous small 
children and relatives, and in a one beeper took off some of 
my muddier clothes, washed, and sat to a blessed meal, my 


first since breakfast. 

Soon we were joined by my friend the militiaman and his 
assistant, and a bottle of vodka. We ate enormously, talked broken 
German, and I got very sleepy indeed. Finally, I was put into the 
Janas’ double bed, and the light switched off. The last thing 
I remember was the double doors opening and a tin jerry being 
courteously ed inside. The Poles are a dear people, and they 
like the 


At last, news. Both pilots close to each other and near the border 
straight , so we had guessed right. Philip is at a village 
called Mazanowka; it is not on our map but the policeman puts 
a cross on where it should be. It’s now dark and 10.30 p.m. We 
dash on to Biala Podlaska and turn south off the main road, as 
Harry thinks we had decided to get to our pilot from that side. 
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The route followed by the re- 
trieving crew to and from 
Mazanowka (see also mop 
illustrating the complete 
flight, in Part 1 last week) 


FLIGHT 


Frank, however, calls us on the radio to keep straight on; Harry 

and I have another look at the map and decide he is probably 

right; and so we back and follow Frank. This turns out to be a 
important decision. , 

‘ome way on we turn off on to a secondary road, and immedi- 
ately our speed is reduced to 15 m.p.h., mile after mile of it. We 
reach a fork and suddenly a man looms up with a bicycle. He 
says, “Piloten schlaffen.” We think “How lovely, they must be 
in this village.’ We all rush after this policeman, go into a 
house expecting to hear snores at every turn, and walk right 
through it to find that we are mistaken and that the policeman is 
only putting his bike away in a shed at the back. 

Out we go again to the trailers, the policeman (smelling strongly 
of beer), climbs into the car and we go off farther along the road. 

We stop, the policeman gets out and hes off down a grassy 
path, we following him, this time a bit doubtfully. After what 
seems a long time, however, there is a house on our left. The 
policeman dashes up to a window and says, “Psst,” and, like a 
miracle, out pops Phalip’s head! 

By chance, by intuition, by good judgment, by a miracle, Justin 
had come down towards Mazanowka by the track passing through 
Tuczna, and so had found me on the way. The situation was 
saved—that is, if there did actually exist some track smooth enough 
to enable us to reach the Skylark and get her out again in the 
trailer in one piece. 

In our combined broken German we again tried to explain our 
problem. The militiaman did, we thought, indicate that we might 
get through by going first to Miedzyles and then striking for 
Mazanowka from the west; but, to our disappointment, he 
failed to underline his confidence in this course by accompanying 
us to show us the way. 

Saying goodbye to the blessed Janas, who indignantly refused 
all idea of payment, we set off back over the fields to where the 
trailers of Justin and Frank loomed out of the dark like two pre- 
historic monsters. Waving goodbye to half the village who, in 
spite of the hour (it was now 2 a.m.), had assembled to see us off, 
we set off down a new road to the east. 

We reached a fork where we said farewell to Frank, and bumped 
off to the south-east towards Miedzyles. The Moon had risen 
and shed its quiet light over the lonely flat land on each side of us, 
and eventually we came to a few cottages, and a rough earth road 
leading off on our right towards our goal. It looked a hopeless 

pect, but we saw a dim light in a cottage and stopped to ask 
if the route was likely to be navigable. 

As we stopped the engine, the night filled with the croaking of 
frogs, and two weed-covered ponds beside the track reflected the 
Moon. I opened the gate of the tiny garden, walked between tall 
bushes to the door, and knocked. Instantly the light went 
there was a scuffle inside, then silence. I knocked again, ae | 
peered in through a window. For a second I saw the dim shape of 
a large old crone rolled up in a mass of greyish knitting, peering 
at me through a door, but instantly she vanished. I tried a few 
words of my halting German, hoping my voice would sound 
friendly and unfrightening, but without result. 

Later we were told we had — interrupted the operation of 
an illicit still, but at the time as stumped, and eventually sadly 
returned to the car. We decided the side-road looked too risky 
and drove straight on to the south. After a few miles, however, 
this intersected a fairly good road running east-west, which clearly 
was the main road from Wisznice to the border; and, indeed, a 
mile or two along it to the east we saw the powerful beam of what 
looked like a searchlight at the frontier post. We were very sur- 
prised to think that the Polish-Russian border was protected in 
such a drastic fashion, but two days later the news of Nagy’s 
murder in Hungary and the associated political repercussions 
made me wonder whether, just at that time, this border was as 
friendly as I had i ined, and what might have happened to me 
if that one additional thermal had after all appeared and wafted me 
over to the Russian side of it. 

Evidently we had overshot, and the earth-track in the village 
was the one which appeared on our map and had been recom- 
mended to us. Wearily we reversed and drove back, and turned 
left along it. It got rougher and narrower, and banked up from 
the surrounding muddy fields, and after some miles we realized 
it was far too dangerous to risk going further. 

The Moon had set, it was 4.30 a.m., and in the darkness we 
unhitched the trailer again and gingerly hauled it round on the 
embankment to face the other way. Now came the of 
turning the car and getting it round again to the front, but various 
perambulations down the ramp into the adjacent fields showed a 
possible way which proved just ——- We hitched up again 
and set off. The last hope was to go through Miedzyles, on 
to the cross-roads, turn west towards Wisznice, and try to get up 
to Mazanowka this time from the south. If this failed, we 
have to think in terms of horses and days. 

We reached the cross roads and turned right, and as we did so a 
faint light appeared in the east—the Sun was rising, and with it 
rose our weary spirits. Somehow we felt that if we got bogged 
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we could push harder in daylight; and, anyway, we could always 
find help. 


Harry and I decide to open and eat our reserve of food—the 
Cake. It’s delicious, ike plum pudding, and puts heart into us. 
We try another road. I lie flat in the back on the mattress while 
we rush boggy holes, one at a time, and Philip and Harry get out 
after each one to see how best to get through the next, prodding 
it with sticks to see where it is shallowest. I hit the ceiling, and 
it’s a miracle the trailer hasn’t gone over. 

We reach a village with a main street like a tank exercising- 
ground and, at last, there is the Skylark sitting looking very charm- 
ing in the dawn at the edge of a maize-field. As we get to it two 
old bearded shepherds dressed in ragged sheepskins rise up— 
I think they have been looking after it all night. 

It’s now 6 a.m., and the village turns out to see the glider put 
away. Last of all a small boy of five who has obvious. » woke. up 
to find the house empty and leapt into his elder brother’s clovhes 
—long, holey black trousers, coat and enormous cap with a peck. 
He’s such a comic figure we all laugh and feel sorry when he turns 
back pouting and, shuffling each bare foot, makes off back to the 
village. However, he is coaxed back and I give him one of Philip’s 
sweets out of the cockpit for each cheek and he’s happy. 


“At last, the Skylark, sitting at the 
edge of a maize-field” 


We put the machine away with intelligent and kindly help, and 
are shown a way out through the fields which on the face of it 
looks no better but turns out to be not half so bad. 

We then start off on an endless drive and a deviation which we 
should have thought impossible if we hadn’t met an old bus com- 
ing along it the other way. Back on the main road I drive till 
8 a.m.—the other two are too far gone to notice that I'd fallen 
asleep twice and found myself on the wrong side of the road. At 
last a town, and we ask for a restaurant for breakfast. A man 
shows me where there is one, and after breakfast we find him 
outside and I am presented with a bunch of flowers, roses and all, 
the best out of his garden. =? are like that in Poland. 

in addition to breakfast, I had there also acquired a flea. Now to 
many people this would be a trivial matter, to be dismissed with 
a light laugh, but not to me. For I have a peculiar effect on fleas, 
and they on me. Whatever my attractions may be in other direc- 
tions, any flea within half a mile of me acquires all the homing 
instincts of a carrier . I have been known to get into a 
Continental railway carriage with six friends, and out with 15 
fleas, whilst not one of my companions had one. e¢ summit of 
m field occurred in Jugoslavia on July 17, 1955, 
when I established a record that will possibly stand for years. 
So far as I know I am still the only British who has flown 
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a Bosnian flea from Rosario to Krusevac in a Weihe on a Tuesday. 
And when Kitty caught it, such was its size that the cake of soap in 
which it was embedded could be seen to febrilate. But that again 
is another story. ) 

The trouble is that, once my unwanted guest is aboard, I find all 
the discoveries of modern science all too inadequate to persuade 
him to abandon me, and he raises such bumps that I have sleep- 
less nights, which in a gliding championship can easily destroy a 
one’s chance of success. But all my Great Deterrents were nestling ay: 
in our tent in faraway Leszno, so there seemed nothing to do but : 
grin and suffer. 

Around 11.30 we entered the outskirts of Warsaw, that extra- 
ordinary capital city rising from the ruins of the war. Here the 
Poles have performed miracles of reconstruction, but the old 
scars are all too visible. The whole city is dominated by the fan- 
tastic Palace of Culture, built and presented to Poland b 
Russians. This cloud-piercing elephantine wedding-cake may or 
may not indicate a high level of Culture on the part of the donors, 
but it is a sad reflection on their sense of humour. 

In Warsaw we met the Goodharts on their way home. They 
were lunching grandly at the British Embassy, but I was in a 
f.ver to get back to my D.D.T., so we went on. We also met a 
very sad Swedish py Beer 2 still searching for his pilot, having 
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so far been completely defeated by the Polish 
and so felt we might consider ourselves among the lucky 

Racing along the first-class Warsaw-Poznan road I tried stern 
measures on Algernon: I removed my trousers and hung them 
flapping out of the window. Turning a corner we flashed past the 
Deane-Drummond team drawn up by the side of the road, and 
I retain a vivid memory of Evie’s look of consternation as she took 
in our flying caravan with its unusual banner streaming in the 
gale of our passing. 

We took turn and turn about to drive and doze in the back for 
the rest of the day. This is the dangerous part of a retrieve, when 
tiredness steals on the driver and before he knows it car and trailer 
start to sway and snake into an irrecoverable skid. We met one 
such unfortunate, with his car and trailer destroyed but the all- 
important glider miraculously undamaged; and when we got back 
we heard of two teams hopelessly smashed and out of the contest. 
But we soldiered on and at last, in the evening, as 800 miles came 
up on the speedometer, we crept into the airfield and tethered 
our mudsplashed trailer in the still-empty park. Then I fairly 
fled for our tent, the D.D.T., the showers, and a complete change 
of clothes. We ate, half-asleep, and fell into bed. 

Epilogue. It is possible (though perhaps barely conceivable) 
that the reader would like me to conclude, so far as I know it, the 
life history of one of the characters who hopped unexpectedly into 
the story of the flight just recorded: Algernon, the flea of Biala 
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Podlaska. In any case, it is one purpose of this chronicle to show 
those interested the full scope of those problems of Nature with 
which the ambitious sailplane pilot must be prepared to contend. 

On June 27 I got up after a fairly dreamless night and, although 
still a little thick in the head, was delighted to find that the depre- 
dations of Algernon appeared to have ceased. Possibly he was 
even now ambling in a puzzled way along the Warsaw-Poznan 
road, or maybe he had succumbed to the stifling clouds of D.D.T.., 
or even be still sharpening his fangs in my discarded clothes. No 
matter, I appeared to be alone again. 

At briefing, although exhausted pilots were still arriving back 
from the Russian border after the flights of two days before, a 
task was set to fly as far as possible along a line to the north-east 
crossing the town of Inowroclaw. 

Once more my ever-faithful team and I went through the pre- 
liminaries, and as I walked up to the Skylark, again parked for 
take-off in the back row, my epidermis flashed a ghastly suggestion 
to my brain. Could it be?—no—yes—it was—a hasty examina- 
tion produced conclusive proof; Algernon was back. How the 
little devil did it I shall never know but, without doubt, he was in 
residence again. 

I had about half an hour before my take-off time. Was I to 
go off on a tricky flight carrying my little incubus, which might 
well take my mind off the all-important green ball of the vario- 
meter? No—I must act, and quickly. Leaping into the car, I 
rushed to our tent, snatched the tin, fled to the wash house, 
stripped to the bone in the tiny cubicle of the shower, seized 
the tin, and peppered myself liberally—with Nescafé. I had 
grabbed the wrong tin. 


A RECENT lecture to the British Interplanetary Society was 
given by Mr. E. T. B. Smith of the Rocket Propulsion 
Establishment, Westcott. His subject was Rocket Nozzies and 
Exhaust Jets, and he started by showing how the exhaust velocity 
from a rocket depended on the properties of the propellent gas and 
the conditions in the combusion chamber; and he pointed out 
that, for a high performance, low molecular weight and high gas 
temperatures were essential. 

The lecturer then went on to discuss the major sources of losses 
in nozzles—wall friction, and divergence of the walls in the super- 
sonic portion of the nozzle. Exact data on friction coefficients for 
the flows in rocket nozzles, with high supersonic speeds and steep 
gradients of velocity and temperature, were not available, he said, 
but it seemed likely that the variation of friction coefficient from 
one nozzle to another, of similar design but different size, should 
follow scaling rules already established for turbulent flows over 
plates. This allowed some conclusions to be drawn about the 
optimum divergence angle for supersonic nozzles with conical 
exit sections, such as were commonly used in rockets. 

Gases emerging from such a nozzle away from the axis had a 
radial component of velocity and this reduced the useful axial 
component. A nozzle with too large a cone angle, apart from 
any disturbances in the flow which it might possess, was thus 
not an efficient thrust-producer. A small cone angle, however, 
implied a long nozzle for a given expansion ratio, and so friction 
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ASPECTS OF ROCKET DESIGN 


“| seized the tin, and 
peppered myself liber- 
ally...” 


I flung on my 
clothes again, ran 
back to the tent—the 
right tin this time— 
back to the showers 
—futher powdering 
operations — re-dress 
—hurry back to the 
Skylark—just in time 
—I jumped in, sat 
down, producing a 
puff of smoke like a tiny explosion—s‘raps on, shut the cockpit 
cover—we are off. But are we alone? .. . 

Time brought the answer: yes, we were. What did the trick, 
the Nescafé, the D.D.T., or the sheer breathless determination 
of the onslaught, I do not know. I like to think of Algernon 
marching indignantly away, muttering under his tiny breath, 
“Not at all the thing, definitely non-U.” 

Whether or no this was the reason, this day ved my best, 
and also Justin’s triumph. For that evening, as I came into land 
over some trees into a field 120 miles away, to my amazement I 
saw, waiting in the road below, Justin and my incredible team. 
Another 300 miles’ motoring after the 800 miles of the previous 
two days’ saga had produced in Kitty a state of mind akin to 
telepathy, and she was there. As I have said before, I don’t know 
what I should do without her. 


losses would be high. There should be a cone angle for a 
nozzle of particular size and friction coefficient at which the 
total losses were least, and this angle should become smaller as 
the rocket size was increased. The angle for optimum thrust 
was not necessarily the one that gave best vehicle performance, 
oe the weight of a long nozzle would reduce the “all-burnt” 
velocity. 

Nozzles with specially shaped divergent portions could be 
made to have negligible divergence losses under particular operat- 
ing conditions, but it was difficult to design them so that account 
could be taken of the varying gas properties and of the irregulari- 
ties in the upstream flow. For flight within the atmosphere, 
the continual variation of the air pressure round the exit of the 
nozzle, as well as the unknown time-dependence of chemical 
recombination of the gases flowing through the nozzle, made 
somewhat questionable the value of curved nozzles designed and 
constructed by very elaborate methods. 

Turning to the exhaust jets from rockets, the speaker described 
the mechanism by which the luminous diamond patterns were 
produced, and showed a number of+ photographs illustrating 
different types of flow. He gave some data on the variations of 
pressure and temperature behind rockets operating at 500 Ib/sq in 
on liquid oxygen and kerosine: for an exit diameter of Ift, 
stagnation values of 1,000 deg C and about 12 Ib/sq in gauge 
would be recorded 30ft behind the motor. 


BUGS IN THE FUEL 


EVERAL aircraft of the U.S.A.F. Strategic Air Command have 
been lost as a result of fuel-filter icing. It is now believed that 
the performance of filters can be seriously affected by the presence 
of bacteria which feed on micro-organisms in aviation kerosine. 
The Financial Times reports on investigations into the sludge in 
the tanks of B-47s and other aircraft; it has been found that the 
bacteria emulsify to form a gelatinous material and are then 
precipitated to form sludge. A possible solution may be the 
addition of small amounts of sodium or potassium tetraborate. 


GETTING A GRIP ON THINGS 


"THE Leningrad Institute of the Soviet Civil Aviation Fleet has 
evolved equipment to assess the nervous condition of pilots in 
flight. As is well known, inexperienced pilots, or those suffering 
from nervous overstrain, almost literally “stick” to the control 
column, graspi it with excessive force and tiring themselves 
unnecessarily. Hitherto the instructor’s observations have been 
the only source of information on such pilot reactions. Indirect ob- 
servations of physiological conditions seldom provide useful data. 

The Russian instrument has been developed to show how 
tightly a pilot is gripping the control column and thus to provide 
objective evaluation. The senser consists of a parallel arrange- 
ment of rubber tubes set in a cloth pad wrapped round the grip 
of the control column and connected by a rubber tube to a 


diaphragm-type pressure-sensing head and Wheatstone-bridge 
circuit. Pressure changes are transformed into electrical signals 
and passed to a recording and/or indicating instrument. It has 
been found that pilots of adequate skill and in normal nervous 
condition will only slightly increase their grip on the control 
column during landing, take-off or random variations in flight 
conditions. Nervous, less-skilled pilots will increase the tightness 
of their grip by 2 to 2.6 times. In a typical case a skilled pilot in- 
creased the tightness of his grip by from 4.4 Ib to 8.8 Ib during 
take-off, while his nervous colleague increased it by almost 31 Ib. 

Another instrument is being used in Aeroflot pilot schools for 
recording arterial pressure, pulse rhythm and respiration condi- 
tions during take-off and landing. Operating fully automatically, 
it provides useful data on the pilot’s physical response to flight 
conditions conducive to nervous excitement. 


SHANGHAI PIONEER 


HAT is described (by the official Chinese news agency, Sin- 

hua) as the first seaplane ever produced in China has been 
built in the possibly record time of 48 days at the Shanghai aircraft 
works. It is a high-wing, strut-braced monoplane, similar in 
general design to the Yak-12, with twin floats. Powered by a 
160-180 h.p. five-cylinder Russian M-11FN engine, the seaplane 
is apparently a four-seater. Numerous canals and lakes in the 
region will be used as operating bases. 
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Pilots single out for praise the good handling 
at altitude, the easy ground-manoeuvrability, the 
excellent vision and the roomy comfort of the 
cockpit.—AIR MINISTRY 
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The Traffic Control Problem 


IN SEARCH OF AIRSPACE SAFETY 


in front of you then you are number two to land.” If the 

implications of those words were not so serious one could 
laugh at them. But they are too near the truth; and they represent 
the sort of indifferent air traffic control too often exercised in some 
parts of the world. 

Traffic control in all its aspects is a subject about which civil 
pilots have much to complain. The complaints fall roughly into 
two classes: insufficient equipment with which the controllers 
can exercise safe and efficient A.T.C.; and unrealistic procedures. 
As with so many systems in aviation there is the 100 per cent 
perfect ideal towards which we all strive, but our progress towards 
it is retarded by a number of factors. The most significant are 
(a) inability to agree on requirements, at both national and inter- 
national level; and (b) insufficient funds, or the misuse of avail- 
able funds and resources. Air traffic control has always suffered 
from these two retarding influences. 

It is tempting to criticize I.C.A.O. for some of A.T.C.’s present 
shortcomings—one of which is the dangerous way in which inter- 
national airspace is divided. The vertical limits of control zones 
and airways vary from country to country, and the extent to 
which controlled airspace is compromised by danger areas is a 
matter for each individual airspace authority. However, as an 
organization I.C.A.O. must be credited with being well aware of 
the problem. Its secretariat and its members have written at 
length on the subject, and there have been a number of inter- 
national meetings at which the subject of A.T.C. has been given a 
thorough going over—particularly the problem of control and 
separation of high-flying jet aircraft. 

What is the basic problem? It is most easily defined by sum- 
marizing certain rules of the air: for example, “avoidance of 
collision when flying V.M.C. (visual logical conditions) 
is the responsibility of the pilot.” 

The minima for V.M.C. are usually a flight visibility of 3 n.m. 
or more and the ability to keep the aircraft 500ft vertically and 
2,000ft horizontally distant from any cloud; the U.K., however, 
has taken a more realistic attitude and declared 5 n.m., 1,000ft 
and 1 n.m. as the criteria. If a pilot finds it necessary to fly in 
controlled airspace when the conditions are below these minima 
he has to submit a flight plan and comply with the instructions 
of a controller. These are conditions of I.F.R. (instrument-flight 
rules) and the responsibility for aircraft separation, and also for 
the expedition of traffic, is that of the controller. Although a 
pilot may decide to fly I.F.R. in any weather condition, A.T.C. 
will only keep him clear of other known aircraft; he is still respon- 
sible for avoiding them if the visibility allows him to do so. 

Obviously, in marginal weather some aircraft will be flying 
I.F.R. and ethers V.F.R. This means that the three parties then 
involved—I.F.R. pilots, V.F.R. pilots and A.T.C.—are each work- 
ing to a different set of rules and basing their assessment of the 
situation on differing degrees of traffic information. When flying 
I.F.R. the pilot must follow certain defined flight-paths and 
execute the prescribed patterns which will maintain an orderly 
flow of traffic to and from an airfield. If at the same time others 
are able to fly V.F.R., then not only is there a disruption of the 
traffic flow but the chance of collision is greatly increased. 


Wrong-foot Start 

That the degree of protection against other aircraft which 
A.T.C. affords a pilot should be a function of the weather is a 
state of affairs which should have been abolished by 1950. As 


ake present situation in the majority of the world’s airways can 
be likened to the road traffic chaos which would exist at Oxford 
Circus if all the drivers of cars going east or west through Oxford 
Circus had been schooled in a different Highway Code from those 
going north or south. Suppose that those who drove on one 
axis had been taught that a red light meant “stop—don’t cross.” 
A reasonable code. Those on the other axis, however, had been 
taught that so long as they kept their eyes open they could dodge 
across. Clearly an unacceptable procedure—even at three in the 
morning, when the traffic density, using speed as a factor, would 
be comparable with that of an airway. Yet that is the basis of 
airspace safety; and also one of the reasons why pilots get so hot 
under the collar when the problem is discussed 

With the present pty if equipped airways the traffic 
situation so overloads the A. organization that it is often 


of you then you are number two to land.” If the 


neces for procedural eae to be given under visual 
met ical conditions; in other words, pilots are asked to 
maintain flight in V.M.C. conditions in order to reduce the load 
on the system. This they are understandably reluctant to do; a 


By L. F. E. COOMBS* 


continuous and adequate look-out from a modern high-speed 
civil aircraft is not easily achieved. There is so much to be looked 
at inside the flight deck: engines have to be synchronized; jet- Pipe 
temperatures must be watched, particularly when climbing; 
engine instruments in general must be kept under frequent Ame 
veillance; and the aircraft has to be navigated, which means that 
at least one head and one pair of hands must concentrate on tun- 
ing communication and navigation facilities. The situation 
becomes even worse when it is necessary for one of the pilots to 
leave the flight deck and go aft. 

Even if one pilot were to concentrate at all times on keeping 
a look-out the standard of that look-out is reduced by the imprac- 
ticability of providing an all-round field of view undivided by the 
framework of the flight-deck windows. The field is certainly 
improved if the pilot puts his nose against the glass; but then he 
cannot keep an eye on his instruments or warning lights. Even 
if he is able to command a reasonable field of view by sitting on 
the edge of his seat he still cannot see behind or directly above or 
below. On many occasions a climbing aircraft has come up under- 
neath another and neither of the two crews has been aware of the 
existence of the other. 

The statistics of mid-air collisions, particularly from the United 
States, show that the majority of such accidents have occurred in 
good or reasonable visibility; this is not surprising, for the simple 
reason that traffic density is usually greater in good weather. A 
lesson to be learned from statistics is that reliance on a continual 
look-out by the pilots of aircraft is not necessarily a satisfactory 
method of preventing collisions. Nevertheless, until the broader 
problems are solved it is certainly a useful factor. 


The Pilot’s Outlook 


The most recent recommendations, particularly those of the 
S.A.E., may go a long way towards improving flight-deck out- 
looks; but the effective field of view which the new standards pro- 
vide will extend over only about 16 per cent of a pilot’s total sphere 
of vision, so the angular values recommended are of little import- 
ance. As collisions are likely to occur with aircraft approaching 
from any point on the sphere of vision, then that 16 per cent could 
mean that in 84 occasions out of 100 the pilot would not see the 
other aircraft even if he were maintaining a continual look-out. 
It is a well-known fact that even if an aircraft is within the pilot’s 
direct field of vision the ease with which it can be seen depends 
very much on the angle at which it is approaching. Sighting 
depends also on the light conditions, the background against 
which the aircraft is seen, its colour and surface finish. Tests have 
shown that in the very best conditions the greatest distance at 
which another aircraft can be detected by visual means is 10 n.m. 
With closing speeds of ten miles a minute, and the use of nevige- 
tion devices which may take a minute or more to set up, the op 
ing aircraft will have traversed those ten miles whilst the pilot’s 
head is still “inside” the flight deck. At night the look-out prob- 
lem will be reduced when every aircraft is fitted with a con- 
spicuous anti-collision beacon, so that thers can be no confusion 
with stars or ground lights. , 

Navigation aids—and particularly short-range devices—can 
obviously be of the greatest service in achieving efficient separa- 
tion. There is a definite need for a device which will provide 
pilots with indications, without any computation on their part, of 
true airspeed, ground speed, time and distance to fixed points, 
and automatic position-reporting. Irrespective of the method 
used to provide such data, the final result or output must give a 
continuous indication of the aircraft’s position and track on a 
pictorial display. For the prevention of collision the display 
should also show the tracks of all other aircraft within a certain 
de of airspace. 

or the purposes of this article, however, it might be more pro- 
fitable to turn from thoughts of near-ideal navigational equiprnent 
and consider broader and more immediate blems of traffic 
control. For instance, even if the chance of collision were reduced 
by restricting use of controlled airspace to aircraft flown only by 
pilots with the necessary knowledge of conducting their machines 
safely in such circumstances, the present equipment of most air- 
ways cannot completely eliminate danger. Each aircraft’s posi- 
tion must be accurately maintained and also be made known to 
all controllers and to all other aircraft. 

Civil pilots are unanimous in their opinion that any uncon- 
trolled aircraft which is allowed to fly in controlled airspace con- 
stitutes a potential hazard. However, internationally nothing has 
been achieved towards preventing such violation, despite the fact 

*The author is technical secretary of the British Air Line Pilots’ 
Association. He wishes to make it clear that the views he expresses do 
not necessarily represent those of the Association. 
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THE TRAFFIC CONTROL PROBLEM ... 


that a number of international bodies, including 1.A.T.A. and 
L.F.A.L.P.A., have stressed the need for all aircraft in controlled 
airspace to be under positive surveillance. 

Solutions to this present problem are not difficult to suggest. 
The most blunt, practical and most easily introduced way is one 
which prohibits any aircraft from entering controlled airspace 
unless its captain has filed a flight plan and will remain under the 
instructions of a controller—provided, of course, the controller 
has the equipment necessary to effect separation. But progress in 
this direction is hampered by politics and finances, with the result 
that the present A.T.C. system is antiquated. It is true that in the 
United Kingdom much more money has been allocated for A.T.C. 
during the past year or two, and that improvements are on the way, 
particularly in the installation of area-cover radar. ? 

Here, as in many other countries, there are two outstanding 
problems to be overcome: (1) the improvement of the existing 
airways, and (2) how best to allocate the very small amount of air- 
space amongst the vast number of users. The airways have “just 
growed” in the same way as those used for military flying train- 
ing. The result is that the whole thing is a “hotch potch” and a 
compromise. It also raises the familiar question of conflict between 
defence needs and those of commercial flying. Naturally, an air 
force does not like to have its airspace cut across by airways, 
through which it is not allowed to send its tactical aircraft without 
first filing flight plans and adhering to the same set of rules as the 
civil pilots. In the United Kingdom a large area is taken up by 
controlled airspace, and the military are inclined to feel that they 
are being hedged in by the civil air authority. 


Conflicting Requirements 

In the United States there have been a number of collisions 
between civil and military aircraft and over Europe there have 
been complaints about “uncontrolled” military aircraft flying in 
civil airways. In one year of civil flying over the United Kingdom 
about 150 near-misses are reported to the Air Ministry and the 
M.T.C.A.; and it would be reasonable to presume that there 
are at least another 50 either unreported or not observed. 
A larger proportion of the near-miss reports include the state- 
ment “unidentified military type” and also refer to an aircraft 
crossing, climbing or diving ahead of the complainant; this must 
lend support to the supposition that there are more near-misses 
than meet the eye. 

For some time now attempts have been made to introduce joint 
military/civil airspace control. In the United States a single con- 
trolling authority (or agency, as the Americans would call it) is 
being established to control all types of flying. This will be a 
formidable task, for flying in the U.S.A. is divided among 
scheduled and non-scheduled traffic (the latter including a very 
large number of private and business aircraft and the aircraft of 
the Air Force, Navy, Army and Coast Guard). It remains to be 
seen how effective such a single controlling agency will prove. 

The relationship between civil and military flying, particularly 
in a democracy, depends on the balance which is struck between 
the need for a country to earn money by its civil aviation activities 
and the necessity for it to keep its air defences in training and, 
therefore, effective. The burden which is placed on Fighter 
Command, for example, is enormous if it is to make provision 
in all its tactical operations for the non-infringment of civil air- 
space. Any such organization which is held responsible for the 
defence of a country is forced to flourish that responsibility in the 
face of civil aviation and say “we will try to abide by the rules, 
but if it is found necessary in the interests of defence to violate 
these rules, then we will have to do so, and we will not be able 
to give any notice of that intention.” 

Up to now civil and military centres have been physically 
separated, and that has made liaison between the two difficult. 
Even if they were in the same centre the difference between the 
type of information which each would require would make a com- 
bined centre most unwieldy, and it is doubtful whether with 
present A.T.C. procedures any improvement would result. The 
success or otherwise of the U.S. experiment referred to above 
should provide valuable information on this point. Success will 
both depend on and still further encourage the introduction of 
better radar and better methods of processing A.T.C. information. 

A hundred years ago, during the first years of organized trans- 
pons timetable separation was the basis of safety. It was not per- 
ect, and because of human errors there were accidents; but as a 
principle it was sound, and even today, when numerous safety 
devices have been added, departure from schedule increases the 

obability of collisions. Therefore timetable separation, in some 
orm or other, should be the starting point for plans of the future. 

An example of the need for timetable separation is the North 
Atlantic traffic pattern. Delays occur because the “grain size” 
of each aircraft has to be larger than usual to take care of time 
and track errors; the airspace comely is thus unable to cope with 
the optimum traffic pattern. (The ‘optimum pattern has been 
established to suit the travel habits of the passengers, who do not 
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want to arrive at their destinations in the middle of the night.) 

Even the traffic in the vicinity of a major airfield is “ ed.” 
As an example, L.A.P. is expecting to have to handle abou 
200,000 aircraft movements each year. This will result in peak 
loadings of 50 movements per hour unless the present timetables 
are adjusted to spread the load. ; 

Complete and detailed international agreement on timetables 
will be both a planner’s nightmare and a politician’s job for a life- 
time. Even so, it should be possible to achieve some measure of 
control of the type and numbers of aircraft which intend to be 
in any one part of the airspace within a specified period. 

Most discussions of ways to combat the menace of mid-air 
collision bring in the question of proximity-warning devices. To 
the pilot, efficient equipment of this kind still seems a long way 
off; apparently there are many technical difficulties to be overcome 
before a simple, reliable unit can be devised. Pilots are aware of 
the operational limitations imposed by the varying attitudes and 
configurations in which aircraft fly. ey have also in mind a 
danger which could arise from a plan-position type of display of 
other traffic. That danger is the radar-assisted collision; and it is 
one against which seamen have had to exercise considerable 
vigilance, and which has required the adoption of relative-motion 
radar. The same condition could apply on board aircraft; the 
simple “lightweight, won’t cost the operator too much” sort of 
thing might actually bring two aircraft together. 

All this leads to thoughts about the big jets. They cost a lot 
of money, and if two of them accidentally met in the air, or were 
actually drawn together by inefficient proximity-warning radar, 
they would wipe out a lot of lives and also possibly do much 
damage on the ground below. The big jets are the Queen Marys 
of the air and should therefore be given the same standard of 
collision-warning equipment as the ocean liner. 

It is regrettable that a responsible body in aviation should have 
inadvertently engendered a wrong state of mind over this matter 
of proximity-warning devices. Part of a published list of require- 
ments for such equi mt says: “There must be an indicator 
which displays sufficient information to allow the pilot to take 
evasive action.” But you don’t take evasive action with 150 tons 
of jet; either it will not be evasive or it will come apart in your 
hands. The need for proximity warning devices in aircraft should 
never have arisen. Ways should have been found at least ten years 
ago to ensure the inviolability of an aircraft’s “grain of space.” 

The mathematician and geometrician have described the air- 
collision problem in great detail, but the majority of their studies 
have been concerned only with solving the second of two prob- 
lems and not with the solution of the first—which is how to keep 
aircraft at a safe distance from each other so that the second 
problem cannot arise. 

It has been suggested, also, that present methods of assessing 
the probability of mid-air collision may give optimistic results; 
that some way must be found of taking into account the chance, 
however slight, of a serious mistake in navigation, or failure of 
a track-keeping device, placing an aircraft outside the deviations 
from track which can be expected from the usual sources of 
navigational error. 


Four Basic Needs 
To sum up, air traffic control of the future should from the 
ilot’s point of view be based on the following principles : — 

1) The schedule and the flight plan are one and the same thing. For 
non-schedule operations there are spare flight plans which can be 
allocated as needed. The schedule should be capable of being 
advanced or retarded in accordance with the weather situation. 

(2) The pilot and the controller should be concerned only with 
departures from the schedule. 

(3) The aircraft should be capable of cruising, climbing and descending 
in the airspace over depths of at least 10,000ft without incurring 
a range penalty. 

(4) The position, speed, heading, flight number and height of all 
vehicles in the airspace must be available to all concerned, either 
over all altitudes or over selected bands of height. 

The answer to most A.T.C. problems will be found when com- 
plete radar coverage is provided; when each aircraft, by means of 
radar transponders, can give those on the ground a continuous 
indication of its altitude and speed; and, ultimately, when the use 
of computers relieves controllers of the need to estimate the future 
positions of aircraft. 

This last point holds immense possibilities. The digital com- 
puter is .deally suited to solving the problems of air traffic control; 
it can operate at speeds as high as 100,000 additions per second 
and it has a memory that can store 100,000 alphabetical or numeri- 
cal symbols. The flexibility of the basic digital computer will 
allow it to be rapidly switched from one problem to another, and 
the ease of communication between one computer and other 
computers of the same organization will allow separate A.T.C. 
centres to keep in step with each other. 

But irrespective of the methods ultimately used to achieve 
effective control of air traffic the essential need is to get some- 
thing done well ahead of the next two major phases in aviation: 
the expansion of jet transport fleets and the intensive use of 
helicopters and business aircraft in all parts of the world. 
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Men of Skill and Experience 


GURCHARAN SINGH 


Burmah-Shell 
Aviation Superintendent 
at Delhi airports, India 


ONE OF THE MEN RESPONSIBLE FOR SHELL WORLD-WIDE AVIATION SERVICE 
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Over 250 safe ejections 
have been made in 
Martin-Baker ejection 
seats. Of these over 40 


are pilots and observers 
of the Royal Navy. 


Martin-Baker 


COMPANY LIMITED OF ENGLAND 


CANADA 


4 
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Aerostation 


The Silent Magic of Ballooning 


(the white beard), 
his son Hugo (black beard, 
on his left) are members of 
the Munster Balloon Club. 
They piloted 
the two craft from which 
these fine photographs 
were taken 
by a Copenhagen 
woman photographer, 
Gunvor Betting, 
on a joy-ride over sunlit 
Westphalia. 

(Lighter-than-air 


air-to-air pictures 


The 175-year-old art it 
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4 from 5,000 feet below, 
Pe the rear of surf 

it” on the beaches of France.) 
ip Yet the aeronaut ey. ‘ 

2 may have its effect). i 
And though he can 4 

ing he must think ahead : be 
=z for ahead may lie 
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VICKERS-ARMSTRONGS 


VANGUARD 
(Four Rolls-Royce Tyne 1) 


Span ... pa 118ft 
Length  122ft 104in 


This drawing is the most accurate and 
detailed three-view of the Vanguard yet 
published; it depicts the first V.951, which 
was rolled out of the works at Weybridge on 
December 4 and has since been undergoing 
engine runs. 


A 


At present the top of the vertical tail is 
absent, and will remain so until the aircraft 
is cleared for flight and need not return to 
its hangar each night. Mr. G. R. Bryce, the 
company's chief test pilot, has every hope of 
taking the big transport into the air and 
landing it at the main experimental-flight 
base at Wisley before Christmas. The entire 
aircraft beneath the cheat-line is finished in 
glossy duck-egg blue, a colour which may 
become a B.E.A. standard and is already 
worn by the last V.806 Viscount delivered to 
the Corporation. The interior of G-AOYW is 
fully trimmed, and flight recorders and 
engineer stations are being incorporated. 


“hii 
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MERRY CHRISTMAS and 


a happy and prosperous 
New Year to you all. 


@ Next week Flight celebrates its 50th 
anniversary. The dust of history will 
once again settle upon the Flight 
archives, few oi whose buried treasures 
are likely to have escaped the Editor’s 
recent siftings. My statistical staff 
reckon that, in addition to the editorial 
routine in recent weeks, he has turned 
80,000 pages of Flight and held 800 
glass negatives up to the light. Symp- 
toms: acute depression, alternating with 
whooping joy. Dry throat. Casualties: 
left shoulder and right elbow immobil- 
ized; three flesh wounds from negatives. 
Treatment: standard. 


@® And this week Straight and Level 
celebrates its 50th weekiversary. Tele- 
grams of congratulations have poured 
in from all quarters. Particularly kind 
messages have come from the Rt. Hon. 
Mr. Hugh Strangeways, and from Sir 
Charles Boost, Sir Harold Digit-Smith, 
Capt. Vernon Looping, Sir John Black- 
out-Jones, and Miss Daphne Dormouse. 

These people are all too kind, and I 
particularly thank their public relations 
officers for remembering to remind 
them of this special Straight and Level 
occasion 


Her name is Valerie Gayton, and her hair 
doesn’t really grow like that 


@ The other evening, driving from one 
pre-Christmas cocktail party to another, 
I happened to pass the factory of a well- 
known aircraft company. 

To my surprise, who should suddenly 
be illuminated in the headlights but the 
same firm’s managing director, whom I 
know well. Clad in pyjamas, dressing- 
gown and slippers, and completely 
oblivious of the traffic, he was slowly 
rolling a dustbin across the road towards 
the main gate of his factory. Prominently 
stencilled on the dustbin were the 
words: “TURBOFAN JET AIRLINER PRO- 


yecT.” 


I immediately told my chauffeurs to 
stop and, winding down the window, I 
enquired whether I could be of any help. 
“I wish you could,” he replied, and 
beckoned to another figure on the oppo- 
site side of the road. 

This person was also in night attire, 
and I instantly recognized him as the 
firm’s chief designer. He too shuffled 
slowly across the road, kicking in front 
of him what appeared to be a small scale 
mock-up of a light-alloy bus body. It 
was labelled: “DIVERSIFICATION OF THE 
AIRCRAFT INDUSTRY.” 

Upon reaching the managing director, 
the chief designer grabbed the dustbin 
and tried to stuff the wrecked bus body 
mock-up into it. Struggling desperately, 
and ignoring the respectful salutes of the 
works policeman, the two men dis- 
appeared into the factory. 

I thought no more about the incident 
until later when, driving past the factory 
again on my way to another party, I saw 
something quite extraordinary. 

Crouched in the dustbin, which was 
slap in the middle of the road, was the 
chief designer. With the lid he was 
desperately shielding himself from the 
managing director, who was mercilessly 
beating him with what appeared to be 
a mock-up of a turbofan jet airliner 
project. 

I watched these proceedings from a 
lay-by, until the firm’s chief press officer 
came up and asked me to move on. “You 
realize, of course, old boy,” he said, “that 
all this is strictly off the record.” 


@ Voice from the gallery during last 
week’s R.Ae.S. Hypersonic Flow dis- 
cussion : — 

“Beware of developing a Mandarin 
class of aerodynamicists, living in a 
world of unreality. Ever since Prandtl, 
there has been a tendency to design air- 
craft to fly in wind-tunnels. Aircraft, 
however, have to fly in real air.” 


That's a pig in the box on the 
right. Someone in Southern 
Rhodesia wanted it quickly —so 
it went from London by 
Hunting-Clan’s Africargo ser- 
vice. The budgerigars were 
wanted in a hurry, too, so they 
flew the same way. And the 
thing in the middle, labelled 
“Don’t Crush,” is a mahogany 
gramophone trumpet——just the 
sort of thing you'd expect to 
find being urgently air-freighted 
to a music-lover in Africa 


Season s Treetings 


from 


Sir CHARLES BOOST 
Chairman, Plummet Air Lines 


WHEN my public relations 

chap suggested writing this 
piece for me ! gave him a pretty 
severe wigging. ‘“‘Anything under 
my name on Straight and Level 
comes from Boost,"’ | scolded 
him. So here | am, laminar flow 
pen filled with biue riband ink, 
and a supersonic British seasonal 
greeting to you all. 

i must soy | am terribly upset 
that another year has gone by 
and we still have no supersonic 
British transport. Just think of 
the prestige that a wingless Mach 
5S rocket-jet 250-seater would 
bring to this grand old country 
and Empire of ours. Such a 
machine would fly the Union 
Flag over all the world, making a 
super noise and hing Yanke 
competition to smithereens. And 
we could do it tomorrow, you 
know. We British have the guts 
and ingenuity and determina- 
tion to do it. Never mind about 
the money. it’s prestige that 
matters in air transport. 

As for economics and all that 
lark—the Plummet principle is to 
steamrolier our ‘planes every six 
months and pay for the new, 
faster stuff by trebling fares. 
Anyway, the best of British luck 
to you all. Here's to British Air 
Power and the Biue Riband of the 
Air! 


¢ 


@ Don’t let this spoil your Christmas, 
but here is a quote—thought-provoking 
at any season of the year—from Aviation 
Daily, Washington : — 

“The U.S.A. has attained a striking 
pre-eminence among all the nations of 
the world in the whole art of civil air 
transport, The situation has been com- 
pared to that which existed 100 years 
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or so ago when the British not only 
developed the steam engine, but also 
pushed rapidly ahead in the practical 
art of railroading. 

“As a result, British manufacturers 
of not only locomotives but also of all 
the many devices and supporting equip- 
ment, such as rails, signalling equip- 
ment, and trackage, enjoyed many de- 
cades of good export business. And 
Britain, because of advanced railroad- 
ing know-how, enhanced her inter- 
national prestige. 

“Today America is writing the inter- 
national rule book of air traffic control, 
and it is U.S. technicians, both govern- 
meat and private, who are encountered 
on every airport of the world. The 
cost, as international budgets go, con- 
tinues to be relatively low. Yet this 
program is building goodwill for the 
U.S. throughout the free world and at 
the same time it is helping to check the 
Russians in their ambitious plans for 
economic conquest.” 


@ From the Quiz Corner of Surrey 
Flying Club’s November Newsletter : — 

“You are flying a Cabinet Minister in a 
Tiger Moth equipped with radio at 4,000ft 
ina when, through no fault 
of your own, he happens to fall out of the 
aircraft. What is the correct te 
action?” 


Obviously a Notam should be pub- 
lished listing the Minister as a danger to 


Viekers 
Wonderful, isn't it, the way Rolls-Royce 
have cleaned up that Vanguard installation? 
Viekers Vanguard (R-R. Tynes), 1968 


ré(R-R. Condors), 1986 


navigation, Other suggestions should go 
to Surrey Flying Club, not to me. 


@ Everybody knows how hard-up the 
light-aircraft pilot is these days. Here’s 
a suggestion from a covering letter sent 
out with details of the amateur-built 
F-12 Baby Biplane by Merle D. Larson 
of Larson Aero Development, Concord, 
California : — 

Now, while I think of it, here is 
an aoe some of you fellows might use. 
This is not original with me, as it was done 
successfully several times during the 1930s. 
Sell advertising space on your F-12. It 
would literally be a flying billboard. A 
novel ship, such as it is, would be a big 
attraction wherever it went. You have 
about 130 sq ft of usable advertising space 
on the F-12. This should have a readily 
saleable value of $25 per sq ft. Theoretic- 
ally, this could be sold for $3,250. 

“If not done right, it would look like hell 
—so what? If you had a year’s contract 
with your advertisers, repaint it then—or 
some of you greedy birds might sell another 
three grand worth of signs. I think it could 
be done so it would look ‘pretty good’—if 
it was arranged properly. Think it over. 
If any of you fellows want to ask questions 
regarding, I’d be glad to help—I have a 
few more ideas on the subject, too. They 
sell signs on busses (sic), streatcars (sic) and 
taxicabs, don’t they?” 


® References in Philip Wills’ article 
last week and this week to “Understand- 
ing Forms” used by pilots and crews at 
the World Gliding Championships have 
been amplified for me by a Flight col- 
league who was at Leszno with the 
British team. He quotes from The 
Informant for the Members of 
Championship as follows :— 

“Technical Informations. Understand- 
ing forms:— 

“Each member of the Championship 
Competitions will be supplied with numer 
of understanding forms, in order to be 
derstood after the landing by the local 


people. . 

“After the landing in the accidental place 
the pilot should give the ee 
form No. 1 to the nearest 
In this form the Management of of Cham- 
pionship asks write down in a readable 
character the bottom piece of the form/ 
below dotted line/, the point 4, 5, 6, 7 and 
8. This bottom part of the form the pilot 
should detain off and take with him to the 
telephone. 

“Notice : The points | to 3 in the bottom 
part of the mentioned form, the pilot 
should fulfil in printed letters by himself. 
In the first line he should write his name. 
In second line his competition number. In 
third line model of the glider. At the tele- 
phone-box the pilot should give to the 
accompanying person or to the tele i 
the card No. 2 and the detained 
part of form No. 1... . 

“Notice; In a case, when the pilot does 
not wish to speak with Senior of his team, 
he should cross out the wording, which is 
on the 10th point of the card No. 2. If pi 
does not do it, ee Service of the 
Championship will let to know the Senior 
of the team, that the pilot wants to speak 
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Note how the promotional campaign subtly 
changes key when an aircraft enters service. 
Take the case of the Comet. No more pictures 
of structural test rigs or Very Important 
People handing over log books and shaking 
hands. Now it’s a little girl flying by jet 
across the Atlantic accompanied only by her 
teddy bear. And I think you will agree that 
this picture of six-year-old Stephanie is worth 
a million brochures. For a variation on this 
ticket-selling theme see page 964 


to him, and then the Operational Service 
will give him the name of pilot’s landing 
p.ace and telephone number through which 
he will be able to receive the connection 
with awaiting pilot. . 

“After the sending the report about the 
landing e and possible conversation 
with Senior of the team, the pilot ought to 
go back to the glider and wait for the 
arrival of the transport car.” 


—Understand? 


@ How vulgar is your aircraft? This 
thought is prompted by news of the 
current French contest for the best 
aeronef de grande vulgarisation, for 
which 50 sets of plans were submitted. 
If this idea catches on over here I sup- 
pose we shall need a Ministry of Grand 
Vulgarisation. Then perhaps we shall 
need a Standing Joint Committee on 
Cheap and Nasty Light Aircraft? 


@ According to the European edition 
of Air Force Times, “Soaring 40,000ft 
above the earth, A/C. 2 Raymond C. 
Price of Det 2, 2d Postal Service, 
recently won the distinction of being the 
first to re-enlist in a jet aircraft at that 
altitude. The Wiesbaden Air Base Re- 
enlistment Office claims the feat as its 
1,000th re-enlistment since it was estab- 
lished in May, 1955. 

“Price was sworn in for another six 
years by Lt. Vernon King, Wiesbaden 
re-enlistment officer. King was flying 
the T-33 jet aircraft. S/Sgt. Clinton 
Griffith, career counselor, flying inches 
off the wing in another T-33, witnessed 
the ceremony. . . 

No doubt the military band in their 
C-130 transport, the Press, radio, tele- 
vision and film party in their C-130, and 
the visiting congressmen and the 98 
candidates for Miss Wiesbaden Jet Re- 
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enlistment 1958 in their formation of 
Dakotas were also flying somewhere in 
the vicinity, if not also “inches off the 
wing.” 


Season. Ss Sreetings 


from 
Sir ARCHIBALD JOGTROTTER 


Chairman, 
Turboprop Investments Ltd. 
nr is amazing how the weeks go 
Already another aoe 
vee is upon us! 

People are always asking me 
why some firms can never keep 
to a schedule. | am one of those 
who believe that customers have 
a right to know such things. So 
! simply tell them how time 
flies (‘‘tempus to quote 
the old Latin tag) and how com- 
plicated aeroplanes are getting. 
Aircraft manufacturing is an 
awfully difficult business, you 
know—people just do not seem to 
realize. 

Turboprop investments have 
three things to offer the world. 

First, the S.A. 9 Profitliner, a 
joint venture with Scruggs Air. 
craft and five other airframe con- 
structors in this country. it will 
enter service in the latter half of 
the next decade, or thereabouts, 
and it will reduce fares by 100 per 
cent. it is a ZOCV—‘“zero 
operating-cost vehicle’—and we 
hope it will sock the jet trans- 
port for six. 

Second, we have formed the 
Friends of the Turboprop League. 
Membership is open to jet-haters 
everywhere, whatever their 
nationality, race, creed or colour. 
The League's purpose is to pro- 
mote the basic human right to 
turboprop travel. 

Third, something rather more 
abstract—an idea rather than a 
thing, a “sophisticated philo- 

sophy” if you like. it is simply 
this: Turboprop Investments have 
given up having schedules and 
target dates. This means that 
never again shall we fall behind 


@ I quote, from an American source, 
Gene J. Hackensack Jr., Deputy Vice- 
chief of Public Relations (radio and TV) 
for the Department of Research into 
the Practicability of Active Defense 
against Infra-Red Warfare, SQUARE*, 
Paris : 

“As this festive season returns once 
more I am real glad to have the oppor- 
tunity to spread the gospel of truth and 
freedom toa wider audience. As of now, 
our limited fiscal appropriation makes 
it an almost impossible task for this 
department of only 860 people to find 
new ways of combating the Reds and 
keeping the Free World on top in infra- 
red. To achieve success we must use 
new principles, different than those we 
are presently predicated to employ, and 
the inference of latest testing is that 
systems currently slated for the new year 
will enable the nations of the Free World 
to move forward confidently into a new 
area of greater selective and overall 
infra-red capability. 


*Supreme Quartermaster, Allied Rocketpile, 
Europe. 


“Yet, as Gen. Schlikenheimer has 
pointed out in the text of his Christmas 
broadcast, we must not relax for an 
instant. It is only by our constant 
vigilance, and refusal to be misled by the 
bluffing of the Red butchers, that the 
Free World can be allowed to enhance 
its aggregate nuclear potential. And so 
I close with the words used by the 
General when he spoke to the orphaned 
children of Ober-Untendorfer: ‘Let us 
believe in the deterrent, and in the 
principle of massive retaliation. Peace 
on earth and good will to all men of the 
Free World.’” 


®@ Complaining, as usual, of pressure 
of space in the Correspondence columns, 
the Editor has asked me to find room 
for the following letter : — 

Sir—It is unfortunate that the various 
correspondents who have challenged my 
statement in regard to Von Soderwasser’s 
hydro-aeroplane flight on the Manchester 
Ship Canal at 3.29 p.m. on July 5, 1907, 
should display such callous indifference 
to certain all-important aspects of an 
epoch-making achievement which history 
may yet show to have had a profound 
effect upon the ee history of aero- 
dynamics. If they will refer to my Art and 
Practice of Aerial Navigation (Tweedle 
and Dee, London, 1923) they will find 
(page 795, para 3) a fully authenticated 
account of the flight and the preparations 
made for it. 

Whether the great pioncer’s tail-float 
was secured with binder-twine (as claimed 
by Sir Josiah Crickett in his lecture to the 
Royal Aeronautical Society on March 29, 
1920) or button-thread (as certain contem- 
porary accounts would have us believe) is 
immaterial: the all-important point—and 
one which all your correspondents con- 
veniently overlooked—is that Von Soder- 
wasser’s rigger, Albert Winterbottom, 
invariably employed not a simple reef knot 
but a triple jam-hitch. That this, and not 
the raising of the water-level of the canal 
at 3.31 p.m. through the untimely discharge 
of factory effluent, set in train the remark- 
able sequence of events of that summer’s 
day of 51 years ago has been confirmed 
categorically by no less an authority than 
the pilot himself (Mit Auspuff und Gesch- 
windigkeitsmesser iber Wiganpier: Rumpf, 
Berlin, 1921). 

Had your correspondents taken the 
trouble to refer to this work—and, of 
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course, to my own—they would not, one 
presumes, have found it mecessary to 
occupy so much of your valuable space. 

In conclusion, my attention has just been 
drawn to an unfortunate slip of the pen 
which occurred in my letter published in 
Flight of February 29 last year. In para 13, 
line 9, the words “not very heavily loaded” 
should, of course, have read “rather lightly 
loaded.” 


R. M. PARTINGTON-DISHFORTH. 
London, W 


@ In the bold old days stunt men were 
able to climb from one aeroplane to 
another in mid-air because their pilots 
could fly sufficiently close with com- 
parative safety. More recently—in the 
Korean war—there was the case of the 
two Sabre pilots who “flew” the aircraft 
of an unconscious comrade by getting 
their wings close enough to his to cause 
him to bank one way or the other. 

I was almost inclined to be sceptical 
at first about the recent feat of two 
Armstrong Siddley pilots (p. 850, 
Flight, December 5) who used a Jet 
Provost canopy to try to “butt” down 
the reluctant nosewheels of a Gannet in 
mid-air. The canopy in fact bumped 
the nose gear several times, and the fin 
of the Jet Provost must have struck the 
Gannet’s belly at the same time. 

Just to show that deliberate collision 
is not a dying art I quote another such 
incident which occurred when the star- 
board main-undercarriage fairing-door 
of a U.S. Navy Fury broke and jammed 
the wheel up. Another Fury pilot tucked 
in alongside and managed to swipe off 
the door with his wing-tip. His dorsal 
fin touched the aileron of the other air- 
craft at the same time, but the offending 
wheel came down and locked. Both air- 
craft made normal landings. 

If you consider the configuration of 
the Fury—with its low-set swept wing 
—and then assess the chances of emerg- 
ing unscathed after getting the wing-tip 
of one Fury to clout the underside of 
the wing-root of another. . . 

The U.S. Navy, incidentally, com- 
mented acidly on the pilots’ “discon- 
certing lack of judgment” in applying 
skill and daring to a situation which, 
they felt, did not warrant the risk. 


Does Great Britain really need to build Polaris, the U.S. Navy's submarine-launched ballistic 

missile? If so, do we need to build Blue Streak, our own land-based ballistic weapon? Do we, in 

fact, need to build either? While the admirals and the air marshals and the treasury and the 

ministers and the industry and Parliament debate these questions, the Silent Service quietly and 
without fuss demonstrates how well its missile muscles are already flexed 
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FOR YOUR BOOKSHELF 


“Alone I Did It,” by Sir Charles Boost. 
British Air Power Publications, Ltd. Price 
35s. 

In this stimulating narrative [writes Sir 
John Blackout-Jones, chairman of Scruggs 
Aircraft} the doyen of British aviation 
recounts his flying exploits in thrill- 
packed detail. 

Readers will recall Sir Charles’ auto- 
biography Nothing on the Clock published 
a few years ago. His latest enrichment of 
British aviation literature covers the same 
ground, but tells each exciting tale so dif- 
ferently that only those who know him 
will recognize the incidents as the same. 

From the day he first taught himself to 
fly at Gosport in 1912 his consuming pas- 
sion, to use his own words, has been “To 
Put Britain On the Air Map of the World.” 
His dedication to this task has been quite 
splendid. For example, he reveals how, 
before the war, he used to creep round 
Croydon clad in his Union Flag cape, put- 
ting sand in the petrol tanks of foreign 
aircraft, and letting down their tyres. 

Interestingly enough, he claims that it 
was he who, as far back as 1927, invented 
the jet engine. In one of the most exciting 
passages of his book he describes how, one 
summer’s day in 1928, he tried to get his 
invention recognized in Whitehall : 

“So, brassed off with the stupid nits in the 
Ministry who don’t know a good idea when 
they see one, I resolved to show ‘em that 
Boost meant business .. . . Six times I swooped 
low over the Air Ministry in my red, white 
and blue supercharged Moth Special, drop- 
ping brochures and paraffin bombs with deadly 
accuracy. Then at full throttle I sideslipped 
past No. 10 Downing Street in the hope of 
trying to catch the Prime Minister's attention. 

“This manceuvre jolly nearly ended in 
disaster, as I narrowly missed 2 No. 88 bus 
while pulling my gallant littl Moth sharply 
round into Whitehall. Undeterred, however, 
I flew under Westminster Bridge 20 times or 


Bacon disclaims responsibility for this, even 


Roger 
his last page. It is actually the work of the Technical Editor, who wishes 
to emphasize that no prize is offered. The solution is on p. 989 


Here is No. 6 in my Someone-Had-To-Do-It 
series. He is Herr Andreas Epp, a German 
engineer from Bremerhaven, and his creation 
is a sort of ducted-fan flying saucer powered by 
eight model-aeroplane petrol engines fitted in 
the apertures of the saucer. In addition two jets 
are fitted diametrically opposite on the free- 
moving outer ring. It may not be a scientific 
break-through, but I am sure it has given Herr 
Epp and saucer-spotters lots of fun 


more in an effort to attract the attention of 
Parliament. . . 

Stirring stuff, indeed, and so beautifully 
expressed. Sir Charles Boost, a giant 
among men of letters as well as a Homeric 
man of action, is owed an inestimable debt 
of gratitude by the nation. 

He is now working, so the closing 
chapter of his book reveals, on EGMES— 
an “English Gentleman’s Muscle-powered 
Earth Satellite.” 


@ The Air League of the British 
Empire, announcing that it has dropped 
its design for an R.34 memorial, 
says: “The League does not feel that 
the aviation community is qualified to 
judge the artistic merits of the proposed 
memorial.” 

I do not pretend to speak as the Muse 


CHRISTMAS CROSSWORD 


though it appears on —_ 


FLIGHT 


of the aviation community. But, having 
been among the first to comment on the 
merits of “this diseased haddock,” as 
Lord Brabazon described it, I am dis- 
posed by the above remark to ask: Are 
there not more aeronautical engineers 
who are accomplished artists, musicians, 
poets and sculptors than there are people 
in any branch of the arts who are accom- 
plished aeronautical engineers? 


@ But no one wants to discourage the 
Air League’s efforts to enshrine a great 
event of the past. So I prophesy the 
following Christmas dream for sculptor 
Lynn Chadwick: The artistic com- 
munity, wishing to commemorate one of 
its most notable achievements, commis- 
sions an aeroplane to be designed to 
symbolize it. The design is approved 
by the Art League of the British 
Empire. Immediately a host of painters, 
sculptors, wood-carvers, wire-workers, 
illuminators and stained-glass crafts- 
men—none of whom has actually seen 
the proposed design—rises up and 
shouts “No! Monstrous! Looks like a 
sausage on a cocktail stick!” 

In the face of this outburst the Art 
League timidly withdraws, at the same 
time sharply rebuking its members for 
being ignorant about aeroplanes. The 
unhappy designer goes home to a cheer- 
less Christmas. 

But he knows that he has only to put 
his design away for ten years, and then 
produce it, for it to be slated once more 
—as old-fashioned and conventional. 


@ From last week’s Flight, for my 
Alone-I-Did-It file: “We had so much 
drift on that I had to go back into the 
passenger cabin and look out of a win- 
dow to see where we were going.” 
ROGER BACON 
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Tilt a Dutch windmill (see first letter) 


Something to Grind ? 

i Flight of November 28 you published a photograph of the 
Hamulton Standard 54H60 Hydromatic to be used by K.L.M. 

on the Lockheed Electra. When you have seen the enclosed photo- 

graph you will understand why so far only Royal Dutch Airlines 

have Fanta this particular propeller! 

The Hague. F. A. M. WILBERs, 

Chief of Press Department, K.L.M./Royal Dutch Airlines. 
(If we were salesmen for Aeroproducts we would retort that their Model 
606 Electra propeller is even more like a windmill.—Ed.]} 


Underneath the Archives 


ITH reference to M. J. Lee’s heart-cry (Correspondence, 

December, 12) “if there had been a few more archivists in 
the past . . .,” may I point out that this is not the requirement. 
There are archivists, or at least centres where archives can be 
deposited, but the trouble is people do not deposit them. And 
when they are dead it is too late. ; 

Of course, if holders of historical material really do start think- 
ing of posterity (instead of mulling over what price they might 
get on the seco market) the depositories might get over- 
crowded. But that is a fence that can be surmounted when the 
time arrives. 

Walton-on-Thames, Surrey. 


Man--powered Flight 
I AM a regular reader of Flight, and I read with deep interest 
the article on man-powered flight which appeared recently. 
The enclosed rough sketches may be of interest to readers, or 
to those who are really keen on the subject, and who have access 
to a means of construction. The lift arrangement is com- 
plementary to a patent of mine, but nobody wants it, so I am 
quite willing to lend it to anybody for the purpose of achieving 
man-powered flight. 

A shows the circular wing, the near half of which is sectioned 
to show the multi-bladed fine-pitched rotor, and duct. It also 
shows a section through a flap which is hinged to a short fixed 
fairing as shown in the plan view at E. The flap is anchored by 
means of a rod D to the frame. The flexible drive B terminates 
in an arrangement which is shown in some detail at C, and which 
is fixed to one of the stays behind the saddle. A cable, not shown 
in the large drawing, but seen running along the cross-bar at G 
from the R.H. twist-grip, engages the drive when required. 

The two vertical wires attached to lever F, as shown in the large 
drawing, control the incidence of the wing. The short end of the 
lever is connected to the L.H. twist-grip as shown at G. The wire 
passes over three pulleys and is fitted with a bead indicator, which 
will, conceivably, be just in front of the pilot’s head. 

The frame arrangement at the rear is shown on a smaller 
scale at H and illustrates the front and rear bearings for the pro- 


F. SMITH. 


Mr. Francis’s flying bicycle. The 
plan-form of its wing is circular 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by corres ts in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


— shaft. It also shows the attachment for the rear wing stays. 
The attachment for the front stays is at G, and the dotted lines 
indicate two removable props which could be fixed to carry small 
wheels if the a.u.w. is not excessive. The drive for the propeller 
is fixed, and the front wheel is covered for use as a rudder. 

The underside of the wing, immediately below the rotor, can 
be fitted with outwardly sliding doors which would allow the 
rotor to change to auto-rotation with maximum incidence. A para- 
chute could be stowed around the upper centre of the wing. 

Kingston-upon-Thames, Surrey. C. J. FRANCIS. 


Et tu, Harold? 


Friends, pilots, countrymen, lend me your ears; 

I come to close down Croydon, not to praise it. 

The usefulness of things is soon forgotten 

When policy demands that we should damn them. The noble Harold 

Has told you Croydon is dangerous: 

If it were so, it were a grievous fault, 

And grievously has Croydon answered it. 

Here under leave of Harold and the rest— 

For Harold is an honourable man; 

So are they all, all honourable men— 

Come I to speak in Croydon’s funeral. 

Croydon was our home, faithful and constant: 

But Harold says that it is dangerous; 

And Harold is an honourable man. 

For many years, light aircraft, business planes, 

And scheduled services 

Have used the place with little accident. 

Does this in Croydon seem so dangerous? 

When pilots from across the Channel came, 

Croydon was there to bid them 

Welcome to the heart of England. 

It seems it should have opened not its skies. 

Yet Harold says that it is dangerous; 

And Harold is an honourable man. 

The worthy citizens who live nearby 

Have in the pest complained of noise. 

Now they wilt have large factories, 

With dirt, and noisy hooters: 

The price of Croydon’s glory will to Gatwick go, 

To polish more the whiteness of its elephantine splendours. 

Yet Harold says that it is dangerous: 

And, sure, he is an honourable man. 

I speak not to disprove what Harold spoke, 

But here I am to speak what I do know. 

Croydon was once our darling—not without cause; 

What cause witholds us then to mourn it, 

And to regret the judgment of our rulers? 
‘ ANTONY ADVERSE. 

(With apologies to’ William Shakespeare, Mark Antony, and particu- 

larly Brutus—and we all know the fate that befell Brutus at Philippi.) 

Croydon, Surrey. 


Party Politics Dept. 
HILE supporting Mr. Jonathan Easthope’s criticism 
(December 12) of a Labour M.P.’s tangled television state- 

ment about R.A.F. equipment, I do feel it a pity that he goes on 
to make (if I may direct his own missile back at him) “dubious poli- 
tical capital” with his own letter. “Perhaps,” he writes, “those who 
know the true state of affairs will remember the apathy and general 
disinterest on the part of the Labour Party towards aviation 
problems when the next General Election is upon us.” 

Alas for your correspondent, it would seem that he cannot have 
read Flight for the previous week (or even that newspaper the 
Top People take). F from Fi wd 850 :— 

“In the House of Commons last Monday the Minister of Supply, 
Mr. Aubrey Jones, replied ‘no’ to a question asking whether he would 
appoint a select committee to enquire into the present state of the aircraft 
industry. It had been asked by Mr. Maurice Edelman (Lab., Coventry 
N.), and later a party of Labour members, led by Mr. Frank Beswick, 
tabled a motion making a similar request.” 

How now, Mr. Easthope? 

London, W.1. 


The Jetstream 
WITH reference to the brief summary (Flight, December 5) 
of the jetstream lecture delivered on November 25, the fol- 
lowing errors should be corrected: (1) The average height of 
the polar jetstream is about 30-35,000ft and not 25,000ft. (2) The 
highest wind s recorded by the meteorological upper air net- 
work over the U.K. is 204 kt and not 240 kt; and 250 kt is a more 
suitable upper limit to wind speeds over the U.K. than 300 kt. 

London Airport. E. CHAMBERS, 

Meteorological Superintendent B.O.A.C. 


ALec SMITH. 
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G. E. Turbofan 


FURTHER DETAILS OF THE CJ-805-21 


the so-called “fan engines” which are under development by 

two of the chief American engine companies, General Electric 
and Pratt and Whitney. Last week we published additional 
information on the Pratt and Whitney turbofan, the JT3D-1; and 
it is now possible to present a similar appraisal of the G.E. engine, 
which has the company designation CJ-805-21. 

The first commercial aero engine ever to be built by General 
Electric, the basic CJ-805 turbojet is a transport derivative of the 
military J79; details of the history and development of these 
engines were published in our special Aero-Engine issue of 
July 26, 1957. The basic design of both units is identical and 
features the following characteristics: the compressor has 17 
Stages on a single spool, the intake guide vanes and first six 
stator stages having variable incidence to provide optimum per- 
formance under all flight conditions; a can-annular combustion 
chamber is employed, with upper and lower half-casings enclos- 
ing ten flame tubes; and a three-stage turbine completes the main 
rotating assembly, which is carried in three bearings, the centre 
bearing having a small diameter and lying at the forward end of 
the conical! drive-shaft. 

A large number of military J79s have now been built and the 
engine is in full production for such diverse applications as the 
Lockheed F-104 Starfighter, Convair B-58 Hustler and Chance 
Vought Regulus II cruise-type missile. The J79 is also flying 
in the Grumman G.98 Super Tiger, McDonnell F4H-1 and North 
American A3J Vigilante, and is being test flown in an F-101 
and an F4D. Total running time is fast approaching a six-figure 
total, and it is noteworthy that the three major production applica- 
tions of the J79 are all aircraft capable of Mach 2, with afterburn- 
ing engines. The commercial CJ-805 has completed a fair amount 
of running on test beds at Evendale and in flight test beds at 
Edwards A.F.B., and will next month take the air in its main pro- 
duction application, the Convair CV-880 transport. 

Naturally enough, the CJ-805 inherits the good thrust/ weight 
ratio and modest specific fuel consumption of the J79; neverthe- 
less, G.E. have long been aware that if they are to sell to airlines 
in the 1960s an improved thermodynamic cycle will have to be 
introduced, and this thinking has now led to the CJ-805-21 aft- 
fan engine. The overall layout of the -21 is clearly shown in the 
line drawing. Eighty per cent of the engine is identical with 
that of earlier CJ-805s, but the rear end is markedly different. 
Downstream of the three-stage turbine of the basic turbojet has 
been added a mechanically independent single-stage turbine, 
which extracts a considerable amount of energy from the gas-flow 
without affecting the cycle conditions in any upstream part of the 
engine. Each blade of this additional turbine carries a 


[I Flight for June 6 last, preliminary information was given on 


The mechanically independent fan comprises inner blades working in 
the gas stream and outer blades working on free air 


1, Variable inlet guide vanes; 2, variable stators, stages 1 to 6; 3, three-sta 


4, fan intake; 5, radial frame strut; 6A, aft-fan turbine blade; 68, aft-fan “blucket’ 
jet exhaust; 9, rear gearbox for accessories (see issue of July 26, 1957. p.133); 10, joint between forward and 
rear compressor casings (each split into upper and lower halves); 11, front transfer gearbox. 


1 2 


turbine driving compressor ; 
7, fan exhaust; 8, hot 


FLIGHT 


A heavily instrumented CJ-805-21 is rolled into its test-cell ot Evendale 


platform at its outer extremity, and this platform in turn forms 
the root for an additional blade projecting beyond the envelope 
of the basic engine. When the 54 blades—or “bluckets,” as 
G.E. call them—are in place, the complete wheel forms a self- 
contained fan, which can extract energy from the hot, central 
jet and transfer it to a large mass-flow of fresh air induced at an 
intake near the rear of the engine. 

Very few engines have previously used superimposed sets of 
blades of this nature. Undoubtedly the most notable were the 
Metrovick F.3 (described in our issue of April 25, 1946) and the 
F.S (described in our issue of January 2, 1947). These engines 
make a most interesting comparison with the identically con- 
ceived G.E. fan engine of a dozen years later. 

First customer of the -21 engine was American Airlines, who, 
in July of this year, ordered 25 of the new Convair CV-600 jet- 
liners—slightly larger and faster versions of the CV-880—for 
delivery from 1961. In order to power these aircraft, American 
Airlines have asked the Civil Aeronautics Board to approve a loan 
with the Jelco Corporation, a wholly owned subsidiary of G.E. 
The deal covers the lease, with option to purchase, of a total of 
140 (100 installed, plus 40 spares) CJ-805-21 engines, for a total 
rental reported to be $27.5m. First delivery is scheduled for 
January 1961. Bench running of the first -21 engines is proceed- 
ing satisfactorily at Evendale. A number of 50-hr preliminary 
flight rating tests have been successfully run, and at the 12-hr 
point on the first of these tests a large clamp was ingested by the 
fan at take-off r.p.m.; the fan was removed and several of the blades 
replaced, the la involved being 80 man-hours and the time 
from shut-down to re-start 45 hr. Flight trials begin shortly. 

General Electric CJ-805-21 
ximate dimensions: overall length in basic form, as depicted below. 
144in; frame size of basic engine, 32in; intake diameter of aft fan, 53in; net dry 
weight, 3,700 Ib. 

Approximate performance: maximum sea-level static thrust, 15,000 Ib (SO 
per cent greater o- that of che CJ-805-3); mass flow of basic engine. hy ieee: 
pressure ratio, 12:1; mass flow of fan, 250 Ib/sec; pressure ratio of fan, 1.6 
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Britannia—an Operator’s Report 


MR. J. E. D. WILLIAMS’ 


rt of Mr. Williams’ lecture before the Bristol 
Branch of the Royal Aeronautical Society; the latter portion 
of this noteworthy paper is summarized below. Until recently 
the author was in charge of El Al’s Britannia operations, and he 
is now consultant to that airline, C.P.A.L., Cubana and Aeronaves. 


Optimum-range Cruise. As was mentioned earlier, this is the 
usual method on the North Atlantic, on northbound flights from 
Mexico City and on some of C.P.A.L.’s routes. On similar grounds 
to those discussed in the examination of the minimum cost cruise, 
only maximum continuous c.r.p.m. need be considered. 


Equation of the Optimum Flight-profile: Here the author 
showed the derivation of the following expression, the constant 
for any optimum flight profile : — 


This was the general equation of the optimum flight-profile, 
provided it existed and was continuous. There was no existence 
theorem; in fact Fig. 1 [reproduced in Part 1, last week] showed 
that all values of the constant could not be satisfied because of the 
limitations of aircraft performance. Even constant = zero could 
not be satisfied with sufficiently strong tail-winds, in which case 
maximum practical range was attained by flying at the ceiling. It 
could, however, be shown that for all values of T between the time 
on the least-practical time-profile and the time on the maximum- 
practical-range-profile there existed an optimum flight-profile. 

The equation could be solved, for the conditions of an individual 
flight, with a digital computer or graphically. The graphical 
solution was, however, too laborious for manual flight-planning 
on scheduled operations. Furthermore, one planned optimum 
flight-profile did not meet the operational requirement. As a flight 
progressed, the uncertainty as to the future requirement for fuel 
decreased. If the flight went well, part of the fuel reserve should 
be consumed by going on a faster profile, for it was not usually 
profitable to enter the paraffin-haulage trade. If adverse conditions 
were encountered, a longer-range profile must be adopted. Both 
cases were equivalent to a change of constant in equation (3). 

Fortunately for aircrew and flight planners, this problem was 
simplified by the fact that with normal vertical separation between 
trafic an optimum flight-profile, modified by varying fuel reserve 
requirements, rarely involved more than three flight levels. Hence 
the whole problem usually reduced to determining the time at 
which to commence one or two step climbs. The most fertile 
practical procedure with a “howgozit” flight planning chart (such 
as that used by El Al on the westbound North Atlantic leg) was 
to treat extra fuel available for burning as mathematically equiva- 
lent to an extra headwind for the purpose of determining how long 
to delay a step climb. Good practical procedures were empiricisms 
of the route and could sometimes be remarkably simple. 

Just how simple the practical decisions could be once the 
theoretical principles were fully understood was illustrated by the 
following recent example on the New York - London route. 

Both aircraft involved were Britannias. The main features of 
the wind situation on the minimum time path was a strong tailwind 
shear from 65 deg W to 30 deg W, thereafter dying away to the 
west of Ireland in a high pressure ridge. In the last zones the wind 
had a slight adverse component. VNo altitude at commencement 
was about 18,000ft, ending up about 23,000ft. 


last issue (Pages 951-952) we gave a digest of the first 
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Britannia A took off and selected 21,000ft. For aircraft B, 
19,000ft would have been ideal to 65 deg W where a step climb to 
23,000ft would have become desirable because of the lower weight, 
lower air temperatures and strong tailwind shears. 

Britannia B, taking off 8 min after A, selected 23,000ft directly, 
knowing that if he cleared at 19,000 he would catch up on A up to 
65 deg W and would be trapped below him. During the 14 hours 
required to reach the strong winds at 65 deg W, A lest a little time 
having a slower airspeed at the higher altitude, but gained fuel 
with respect to B. When both aircraft entered the strong tailwind 
zone they had about the same ground speed due to wind shear but 
A had the greater fuel flow. Doubtless he would wish to climb 
but B is above him and overtaking. A reclearance for A is out of 
the question. B, having conserved fuel hitherto by flying at the 
higher altitude, is able to complete his flight over the light wind 
area near VNO altitude and watches A land from the apron at 
London Airport, A having finally recleared to a higher altitude to 
obtain the endurance he desired. 

However sophisticated optimum-profile planning might appear 
in theory, the only important decision for B was whether to accept 
19,000ft or 23,000ft mitially. The choice was clear. On dense 
traffic routes, quick tactical decisions by the pilot were far more 
important than altitude selection at the flight-planning stage. To 
make consistently sound tactical decisions of this sort the require- 
ments were :—(1) An appreciation of the principles illustrated by 
Fig. 1; (2) a knowledge derived from the flight plan of where the 
altitude spectrum lies at each stage of flight (variation of weight 
and air temperature from the conditions illustrated in Fig. 1 is 
equivalent to a shift of the axes and the altitude lines); (3) a know- 
ledge of the disposition of other traffic; (4) a little intelligence. 


The um Flight-Path. The efficient control and selection 
of altitude and power having been discussed, there remained the 
third controllable element: the flight-path in the horizontal plane. 
Time (and fuel) might be saved by leaving the Great Circle for 
more favourable winds and, to a 4 ser extent, more favourable 
temperatures. From Paris to New York the saving in time might 
be as much as 1} hr and very frequently it represents the difference 
between a non-stop flight and one with a refuelling stop—even 
with the restrictions on path selection which Air Traffic Control 
imposed. Best time-paths from Paris to New York went as far 
north as Greenland and almost as far south as the Azores. As far 
as the Atlantic route was concerned, after a year’s operation there 
was very little except statistics to add to a lecture on the subject 
given two years ago.* 

The importance of the optimum flight-path (in the horizontal 
plane) and the optimum flight-profile (in the vertical plane) could 
not be over-estimated. Without them, continued the lecturer, the 
Britannia would not be a non-stop Atlantic aeroplane with profit- 
able loads and could not compete, as it now did, in full-payload 
westbound flights with the quasi-Atlantic jets in current operation. 

C.P.A.L.’s problems were rather different; because winds on 
their polar routes were less accurately forecast and there was less 
traffic than on the North Atlantic, optimum-path selection at flight 
planning was less important and more depended on the skill of the 
navigator in diagnosing the pressure field en route and amending 
his flight-path accordingly. On the shorter routes such as Mexico 
City - New York, gains from good path selection were less spec- 
tacular, but it was still worth while occasionally to choose a less 
direct airway for more favourable winds. 

*7. E. D. Williams (1957): “Navigational Aspects of Turboprop 
Operation on the North Atlantic” —Journal of the Institute of Navigation. 


8 


costs 


~ 
Oo 


ACTUAL: ATC 
RESTRICTED 


S FLIGHT TIME NOT EXCEEDED: % 


times 


| 
90 


TIME 


983 
4 

Ne 

te 

ie 

be 
yoo; + = + t 4 FREE AiR / | T 

250 t 1 

| } ‘ 

40 76 80 «90 120 

COST ccents/nm) 


984 


BRITANNIA—AN OPERATOR’S REPORT... 


Scheduling. The factors to consider here were: (1) Passenger 
appeal; (2) utilization; (3) traffic density; (4) terminal weather. 

Passengers generally preferred to depart between 10 a.m. and 
midnight to arrive between 8 a.m. and 10 p.m. Obviously, on a 
route length of 6,000 miles or more, with three or four inter- 
mediate stops, this was not always possible 

In a complex scheduling problem it was difficult to know how 
much weight to give to alleged 7 preferences. Airlines 
apparently knew less quantitatively about the tastes of their cus- 
tomers than soap manufacturers or TV producers. At present, the 
only way in most airlines to weigh the passenger-appeal factor was 
to measure the rise in blood pressure of the sales director at the 
sight of an operationally satisfactory schedule. 

The importance of utilization in airline economics was shown 
in a plot (Fig. 2) of the annual utilization against depreciation 
costs per Britannia mile. Where aircraft were used on a large 
number of short routes, high utilization was mainly achieved by 
“fitting in” flights (naturally at uncompetitive times!) 

Fig. 3 showed the actual distribution of flight times New 
York - London and that which would have been encountered over 
the same period in a free airspace. The free-air curve was only an 
estimate but was believed to be fairly exact and, if anything, 
conservative. The discrepancy was partly due to landing delays 
because of terminal traffic, and occasionally the best speed altitude 
was unacceptable because of turbulence or icing, which the 
Britannia disliked. Notwithstanding these extraneous factors it 
was clear that present A.T.C. procedures impose an intolerable 
penalty on eastbound Atlantic Britannia traffic. If similar penalties 
existed on the selection of altitude westbound the Britannia could 
no longer be regarded as a non-stop London - New York aircraft. 

The probability of diversion due to terminal weather was subject 
to diurnal variation. For example, London, Paris and Amsterdam 
showed a marked improvement in visibility from 10 a.m. to 4 p.m. 
in the October-March period. 

In most cases where adequate Britannia 300 experience had 
been obtained already there was no difficulty in determining 
analytically the schedule for minimum operating-costs. Judgment 
was still required in the weighing to be given to the passenger- 
— of a schedule. It must never be forgotten that the real 

ject of the exercise was not to fly aeroplanes well but to carry 
payload efficiently and to attract it. 

Payload Planning. In most airlines commercial activity involved 
“space control” or “payload planning” to make best use of the 
space available on all segments and not merely on the peak load 
segment of the route. With the Britannia two other problems 
were presented, which could best be illustrated by examples. 

Before commencing Britannia operations, the management of 
El Al decided to operate a non-stop service London - New York on 
x per cent of occasions. In order to do so, payload booking was 
conservatively limited to y kg which paper operation icted 
could be carried non-stop on x per cent of occasions. is was 
a conservative policy because on some occasions (sad to say) y kg 
were not fully sold so that unpredicted non-stop flights theoretic- 
ally took place when adverse conditions coincided with light loads. 
In consequence x was slightly exceeded and when actual com- 
mercial experience in selling Britannia payload was gained it 
became possible to increase the limit in small stages. The amount 
by which the limit exceeds y kg depends on the frequency on 
which the flight is undersold, and should vary seasonally. 

Another flight-planning problem occurred with all operators 
working near the maximum range condition. Last-minute freight 
was offered and its carriage i the risk of a technical stop. 
To take, or not to take? 

The analysis (see Fig. 4) was as follows: 

Let R be revenue from payload W 
P, be the cost of a non-stop flight 
P, be the cost of a planned one-stop flight 
P; ey of a fall-short, i.e., of an unplanned landing 
or fuel. 
P», Ps might include the estimated value of adverse passenger 
reaction, and also any bias to be given to a managerial decision to 
maintain a high frequency of non-stop service. 
Let , be the risk of falling short with a given fuel reserve in 
given conditions 
W be payload 
F be planned reserve-fuel permissible with payload W. 
Then revenue against load might be plotted as shown in Figure 4, 
the slope of the curve (dR/dW) decreasing with the lower revenue- 
per-pound class of payload. 

On the inverted axis the costs P;, Ps, P; might be plotted against 
the fuel reserve permissible (corresponding to the payload scale). 
The curve (1— x)Pi+xPs, representing the sunietieal cost of an 
attempted non-stop, might be plotted as shown. Then for all W 
at which (1—,)P:+xPs>P: a planned one-stop was better than 
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Fig. 4. The economic importance of payload-plan- 
ning necessitates this kind of theoretical approach 


a try ata non-stop. All W at which (P;—P))dy/dW>dR/dW was 
uneconomic load to carry on a non-stop. 
The various cases could be represented graphically in Fig. 4. 
This, of course, was hardly the thing to present to duty 
despatchers; but they can however work with a table such as: — 


, Accept load to point where permissible fuel 
load exceeds max. range flight-plan with 
$ per kg. appropriate terminal reserves. 


It would be noted that the decision whether to carry or not was 
determined by a terminal reserve requirement variable with con- 
ditions in the destination area as well as route requirements. The 
method (rightly) assumed that it was always more economical to 
go on a longer-range cruise than to leave any commodity behind. 


Flight i Medium- and short-range planning of a 
Britannia flight did not differ in essentials from DC-3 flight- 
planning if the procedures were properly designed. An altitude 
was selected by reference to a table (which in effect determined the 
optimum in the terms discussed above). The table might indicate 
a step climb on the longer medium ranges if ambient temperature 
decreased considerably during flight. 

In the long-range case, flight-planning was a task of a different 
order. It involved a decision whether to plan non-stop or to fly 
at high speed to a refuelling stop, and it also involved a much more 
sophisticated treatment of path selection for best time, and altitude 

ion for best range-performance. It had been shown already 
that such techniques were necessary in order to make the Britannia 
a North Atlantic aeroplane. A third technique, the Variable Fuel 
Reserve, was not less important. 

When (continued Mr. Williams) we used to fly from Shannon 
to Gander in ten hours with nothing in between, this was real 
transoceanic navigation. It was necessary to carry sufficient fuel 
reserve to cope with unexpected headwinds, icing, engine failure 
in mid-ocean, diversion from Gander with its unpredictable 
weather; in short, to have protection against the perils of the sea 
and the climatological inhospitality of the eastern Canadian Mari- 
times. The equivalent fuel reserve for the Britannia, plus a margin 
for uncertainty of fuel measurement, would weigh about the same 
as a capacity load and reduce very sharply the incidence of profit- 
able non-stop flights. Once we realized that a route like Paris or 
London to New York had the essential qualities of an overland 
route this became unnecessary. This essential quality was simply 
that when times are hard one can land. ; ; 

The principles involved were simple. At any stage in any flight, 
safety required a reserve for two purposes: (1) To allow for excess 
fuel consumption to get to destination, (icing, non-standard per- 
formance, more adverse winds than forecast, engine failure). This 
is the en route reserve; (2) to allow for things which can happen 
after arriving over destination (diversion and holding). This is the 
terminal reserve. 

The first important point was that the en route reserve need not 
be to the scheduled destination but to any emergency destination 
en route. Hence, in the case of the London - New York route, on 
which there was a generous sprinkling of useful alternatives in the 
last 1,000 miles, there was practically no safety requirement for an 
en route reserve at any stage of the flight unless bad weather 
conditions closed these en route alternates. 

(Concluded on page 987) 
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HERMETICALLY SEALED 
HIGH TEMPERATURE 
INSULATION BLANKETS 


are now being made 
by Delaney Gallay Ltd. 
at lower prices than 
ever before 


What’s more, we don’t jib at com- 
plicated shapes and fittings, as this blanket 
fitted to the Rolls-Royce thrust reverser 
for the D.H. Comet proves. 

Our wide experience has enabled us 
to develop a revolutionary and exclusive 
method of manufacture that we sincerely 
believe will enable us to tackle anything. 


WE ALSO DESIGN AND MANUFACTURE 


High pressure fuel-cooled oil coolers 
for high performance gas turbine engines. 
This unit is used in the Armstrong Sid- 
deley Sapphire S.A.7. 


We shall be delighted to help you with 
your problems In any of these fields 


Heat exchangers for many purposes 
in both aluminium alloy and stainless steel. 
This particular example is for the Vickers 
Vanguard’s anti-icing system. Similar 
units are being supplied for the Fokker 
Friendship, the Bristol Britannia, the 
Armstrong Whitworth Argosy, the Vickers 
Viscount and the Handley Page Herald. Vulcan Works, Edgware Road, London, N.W.2 
Tel: GLAdstone 2201 
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Now, even on 


KILOM ETRES 


Jet-prop travel with four-engined dependability, and a cruising 
speed of over 300 m.p.h., are among the main-line features which 
the Local Service viscount introduces on short haul routes. 
This new aircralt has been specially engineered for the best 
combination ol climb, take-off and landing performance, and 
fast cruising at low altitudes. The Local Service viscount shares 
the same unique viscount background experience and offers 
the well-known economy and profitability of operation that have 
won approval with passengers and operators in so many countries. 
For short sector, high frequency service there is no other aircraft which 
can offer a performance, passenger appeal and profitability comparable 
with the Local Service viscount 


The NEW 


VIC KERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 


Viscount PERFORMANCE 


vicxers Local Service IES) | 


More Facts for Operators 


@ Field !ength only 5,000 ft. 
@ Engineered for high take-off and landing frequencies 
@ Up to five short sectors without re-fuelling 
@ Braking on three propellers while fourth 
provides starting power 
@ Extra high capacity internal start batteries 
@ Interior layout tailored to your operational requirements 
@ Seating for up to 65 passengers 
@ Storage for hand baggage 
@ Minimum demands on airport services 
@ Folding airsteps 


FOUR ROLLS-ROYCE DART JET-PROP ENGINES 
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CIVIL AVIATION 
1958: A Year of Uncertainty 


the air transport industry was by the year-end still unready 

for the advent of the jet age. During the two years follow- 
ing the start of the jet buying spree in the autumn of 1955 a few 
voices were to be heard doubting the impatient—indeed panicky 
—manner in which jet plans were being laid. By early this year 
even the authorities were cautiously admitting that the actions 
of some of the airlines had been a little precipitate, and the 
melancholy process of re-appraisal began to get under way. 

By the summer a clear picture had emerged: as far as economics 
were concerned, the airlines would be able to obtain funds to pay 
for the new jets only at considerable expense and inconvenience; 
this would place sacrificial dermands on governments and share- 
holders and, in some cases, on aircraft manufacturers; the airlines 
had no very clear ideas about the best way of operating or filling 
these aircraft; and there was little indication of how expensive 
they would be to operate. In the technical field the position was 
even more discouraging: no decision had yet been reached upon 
the crewing arrangements for the jets; few airports were ready to 
accommodate these monsters; and route facilities, already stretched 
to the limits of safety, were woefully inadequate. 

Then the picture began to brighten. Into it, tentatively, crept 
the first jet services. Only a few major routes were involved, 
frequencies were low, and the aircraft concerned were more 
amenable to existing disciplines than the 150-ton relations that 
are to follow in 1959. Unexpected assistance also came from 
another quarter: the business recession, which had so painfully 
cut back traffic growth since late in 1957, had spent its force by 
the early summer. The volume of traffic over the second half 
of the year has steadily gone ahead again, and this has provided 
a buoyant background to the introduction of jets. 

Stagnation and uncertainty had been reflected in various ways. 
The annual reports of the airlines told an almost universal tale 
of reduced profits. Energetic efforts were made to attract reluctant 
travellers into the skies, the most significant of these being the 
introduction of economy-class services across the North Atlantic 
on April 1, increased competition from non-I.A.T.A. carriers 
(particularly between the Americas), and the wider development of 
such schemes as inclusive tours and instalment payment. 

The uncertainties could not leave staff relationships unaffected, 
and the year was marked by unusual labour unrest: Western Air- 
lines and K.L.M. were grounded in the spring by pilots’ strikes; 
B.O.A.C. was crippled for a week in October (a trade-unionist had 
in April commented on the long overdue redundancy in the Cor- 
poration in these words—“this is the beginning of a war—and 
a big one”); and in the autumn the Australian pilots indulged in 
a “rolling-strike” which affected each airline in turn, while engin- 
eers in the U.S. were busy fighting managements for higher pay 
and pilots for occupation of the “third seat.” 


Regulating the Airlines 

Repercussions were also felt in the regulatory structure which 
controls the airline business. The most constructive agency in the 
international field was I.C.A.O. Although this body has no power 
to compel, its advice is seldom ignored. In March the organiza- 
tion discussed route facilities, and the case for raising both 
standards and charges was fully explored. In June the organiza- 
tion’s Air Transport Committee published an extremely valuable 
report on The Economic Implications of the Introduction into 
Service of Long-range fet Aircraft; and although it was initially 
attacked by I.A.T.A. it has now became established as a fair 
exposition of the self-inflicted problem facing the airlines: surplus 
capacity can be avoided only by an unprofitable disposal of current 
equipment. 

This year of 1958 was another busy one for I.A.T.A. In April 
the “sandwich” debate provided the Association with an 
unexpected flood of publicity. Less widely reported, but more 
significant, was the fares conference at Cannes in October. A move 
to apply differential fares between aircraft of differing appeal was 
instigated by B.E.A.; and although this concept gained wider 
support than had earlier been —— the firm opposition of a 
few important airlines—principally PanAm and B.O.A.C.—led 
to a couhente. Having seen the waiting lists for 707 travel and 
having a clearer idea of jet economics, PanAm is now believed 
to feel less strongly about differential fares, and it seems likely 
that the impending 1.A.T.A. conference will vote in favour of a 
somewhat narrow differential that will permit acceptance by both 
sides without loss of face. 

The regulatory bodies within individual countries also 
responded to the difficulties facing their airlines. The C.A.B. had 
doggedly refused to be icked into allowing an exorbitant fare 
increase. A moderate rise was senctioned in February and had 


Ae aie transatlantic jet services began on October 4, 


the effect of bolstering revenues without apparently damaging the 
volume of traffic. Dr. Paul Cherington was appointed to survey 
the industry’s economic situation and his report confirmed that 
the airlines were financially over-extended. 

In the international field, the Board continued to defy the 
A.T.A. by following a lenient policy towards foreign carriers. As 
regards differential fares, their statement that jets should not be 
debarred from the economy-fare market was widely (and often 
deliberately) misconstrued to suggest an ial policy of 
opposition to a differential fare structure. 

North of the border the Canadian government was also enga: 
upon a re-appraisal of competition in the airline industry. r. 
Stephen Wheatcroft was invited to analyse the situation and his 
report stressed in penalties of over-competition. 

A form of controlled competition also appeared more clearly 
as the expressed policy of the Australian government. The 
acquisition of A.N.A. by Ansett made it necessary to renew the 
controlling legislation and under the revised statutes the main 
Australian carriers accepted a degree of route co-ordination in 
return for government financial assistance. To ensure parity, each 
carrier had to acquire equivalent aircraft types. Electras and 
Viscount 810s were sold to T.A.A. and Ansett, but the plans for 
purchasing short-and medium-haul turbojets were vetoed. A 
less compulsive but equally effective degree of co-ordination was 
realised between Qantas and T.E.A.L. The Australian govern- 
ment owns all the shares in Q.E.A. and half the shares in Tasman 
Empire, and brought strong pressure to bear on the New 
Zealanders to co-ordinate the fleets of the two airlines. Although 
the T.E.A.L. order for Electras was a sad blow for the makers of 
the Comet 4, the operating arrangement with Qantas suggested 
that it appeared to be a reasonable business decision. 


Voluntary Rationalization 


The idea of integrated procurement was not umited to 
Australasia. In October S.A.S. and Swissair revealed an agree- 
ment to rationalize their purchase and operation of Caravelles and 
Convair 880s, while PanAm and National had in the previous 
month each agreed to make use of the other’s jet aircraft. 

In Britain a greater degree of co-ordination was reached between 
the two Corporations. B.O.A.C. arranged to include certain Euro- 
pean capital cities in their network, while B.E.A. expanded into 
the Middle East. Among the independents British Aviation 
Services became a more closely integrated group, including 
Britavia, Silver City, Air Kruse, Manx, Dragon, Lancashire Air- 
craft and Aquila (the last named—Britain’s only flying-boat 
operator—ceased operation at the end of September). Airwork 
had already acquired Transair, and during 1958 purchased a share 
in Air Charter and Morton/Olley. Towards the year-end the 
company initiated a movement towards a closer integration of 
these affiliates, the object being to create a single organization, 
British United Airlines. 

Political intrusion into air transport was often dramatically 
evident through misadventure. At the very start of the year a 
British DC-4 was buzzed and forced down at Tirana for an alleged 
tressase over Albanian territory. February saw two political 
inci sent: : a Korean National DC-3 was forcibly diverted to North 
Korcs and confiscated; and an Air Liban aircraft was forced down 
at Demascus by Syrian fighters. After a quiet summer, political 
activity was renewed in autumn when Cubana lost no fewer than 
two DC-3s and a Viscount through rebel action. 

As if to compensate for increased political peril, the level of 
operational safety continued to improve. The past year was almost 
certainly the safest in the history of air transport. 

This atmosphere of uncertainty as to whether the fleets already 
on order could be either filled or financed was hardly conducive 
to the placing of new orders. Nevertheless, sales of almost.200 
new airliners were negotiated in 1958, about half of these orders 
going to European manufacturers, The most valuable orders in 
Europe were received by Airco (for 24 D.H. 121s) and by Sud (for 
an additional 29 Caravelles). But even more successful was the 
Convair sales programme. at least 30 880s or 600s being sold 
during the year. Almost 30 F-27 Friendships were sold in 1958, 
mostly by Fokker, but sales of the larger British and American 
turboprops languished. 

In contrast to this restrained market for new aircraft, the inter- 
airline transfer of used aircraft reached unprecedented levels. A 
slump in the prices of secondhand piston equipment was accom- 
panied by a steady emigration of these aircraft from North America 
and Europe to Latin America, Africa and Asia. 

Uncertainty, then, clouded 1958; but as the big jets take to the 
air at the year’s end the picture may well resolve itself into some- 
thing brighter and clearer. JCS. 
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SACLE 


AST week Mr. Harold Bamberg, chairman of Eagle Aviation, 
announced that his company had applied to the Air Transport 
Advisory Council for permission to operate services on certain 
British Colonial routes at about half present air fares. The table 
below shows the routes applied for—all of them British cabotage 
routes—and the proposed fares compared with existing rates. 

The implications of this proposal are likely to be far-reaching. 
The basic consideration is the effect which such services might 
have upon the traffic of the Airways Corporations. It is a foregone 
conclusion that Eagle’s proposal will be strongly opposed by both 
B. E.A. and by B.O.A.C., who will feel that the services will cause 

“material diversion” of their traffic. It is probable, too, that other 
British independent carriers who are already operating Colonial 
Coach services on the proposed Eagle routes will oppose the 
application. It will be the task of the A.T.A.C. to decide whether 
material diversion of existing carriers’ traffic will be the conse- 
quence of approving the application. 

According to their terms of reference, the A.T.A.C. must decide 
whether the fares suggested (all but one of which, incidentally, are 
below sea fares) will create a new kind of air traveller, or whether 
they will divert passengers who would otherwise have flown by 
existing tourist services. 


Return Fares 

Proposed 

Routes from London - - Frequency 
Proposed Eagle | Existing Tourist 

Aden £107 Os £217 16s ’ 
Singapore £199 Os £351 Os ‘ fortnightly 
Nassau £140 Os £227 13s ’ 
Kingston £150 Os €252 15s Sorenightly 
Trinidad £165 Os €283 10s fortnightly 
Kano £82 Os £165 12s ’ 
Lagos £93 0s £187 4s Sorenightly 
Nicosia <41 15s £108 Os* weekly 
Malta £19 Os £52 12s weekly 
Gibraltar a1 4 £52 17st monthly 
Nairobi on £101 Os £234 0s§ fortnightly 


* £80 by existing Colonial Coach. + £30 10s by existing Colonial Coach 
§ £199 16s by existing Colonial Coach. 
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EAGLE’S BIG 
SURPRISE 


As recounted below, Eagle’s new proposed cheap- 
fare Colonial services would at first be operated by 
the company’s two DC-6As, one of which is seen 
here in Eagle's attractive colours. This aircraft, 
G-APOM, was built in October and was one of the 
last off the Douglas line 


This is the old, old dilemma; and once again the A.T.A.C. is 
expected to answer a doctrinaire question which, when this Coun- 
cil has heard the conflicting evidence of the opposing parties, 
simply cannot be answered yes or no. Past history (if not common- 
sense) suggests that fare reductions attract both new and existing 
traffic. The North Atlantic economy fare, for example, has boosted 
total traffic by a quarter, yet it has absorbed most of those who 
would otherwise have travelled tourist. (Diversion of first-class 
traffic need hardly be considered in this context: it is a distinct 
market which might even withstand increased fares.) 

If it could somehow be proved beyond reasonable doubt that the 
proposed Eagle services would materially divert existing traffic, 
the A.T.A.C.—according to the terms of reference given to it by 
the Minister of Transport in 1952—would theoretically have to 
advise the Minister to disapprove the application. But there are 
other issues at stake. The Minister has declared himself to be 
strongly in favour of cheaper fares, and he may support B.E.A. 
in their low-fares campaign. Furthermore, if public opinion is 
a factor influencing Ministerial and Corporation policies, how can 
any attempt to reduce air transport prices be opposed for long? 
Mr. Harold Bamberg said last week: “Eagle hope in its endeavour 
to provide air services that these new air fares will meet with 
universal approval. It is certain that the British public will 
welcome them.” 

Eagle have made a series of challenging moves over the past year 
in their efforts to surmount the legislative barrier to independent- 
airline progress. The formation of an associate company, flying 
the flag of the Bermuda Government, was one such move. 
(Developments in this sphere of Eagle’s activities in the Caribbean 
—which are quite distinct from the latest proposals of the parent 
company—were discussed last week.) 

Brief details of the Eagle proposals, which the company have issued 
in booklet form, are as follows: (1) Aircraft will be DC-6As, alterna- 
tively known as DC-6A/B and sometimes as DC-6C (see picture), with 
five-abreast seating for about 100 passengers at 334in pitch. (2) If 
necessary the company are prepared to limit the passengers on the 
services to British-passport holders. (3) The fares proposed represent 
passenger-mile rates between 24d and 4d. These compare with the 
lowest fare-levels in Australia aad the U.S.A. By contrast, L.A.T.A. 
tourist fares vary between 5d and 10d per passenger-mile. Eagle’s point 
here is that the proposed fares, though considerably below I.A.T.A. 
fares, are not out of proportion to levels existing on other countries’ 
cabotage routes. (4) If their application is granted, orders for Britannias, 
Comet 4s or Vanguards might be placed. (5) Baggage allowance would 
be 33 Ib only; meal service would be extra. J.M.R. 


MORE SAFARI COMPETITION 


ARLY this month the 1959 programme and estimates for East 
African Airways were tabled in the Kenya Legislative Coun- 
cil. The airline’s general manager, Lt-Col. M. C. P. Mostert, 
revealed that his company was planning to replace the tourist-class 
accommodation on its Canadair (ex-B.O.A.C. Argonaut) flights 
between U.K. and East Africa by a Colonial Coach service. 

The E.A.A.C. application for such a service had been lodged 
with the A.T.A.C. as long ago as September and it had been 
hoped to start the amended operation in November. As approval 
was only granted early in December, the airline is now intending 
to inaugurate its Colonial-class service on January 14. Fares will 
be identical with those obtaining on the Viscount Safari service. 

Compared with an estimated net surplus this year of £2,000, the 
final profit for 1959 is budgeted at about £14,000. The London 
services are expected to make an operating profit of £105,000, but 
this will be offset by a loss of £93,000 on the Nairobi - Bombay 
service and by smaller losses on four other routes (Uganda internal, 
Nairobi - Entebbe via Mwanza, Mbeya-Dar es Salaam and 
Nairobi - Ndola - Salisbury) flown by DH.89s, DC-3s, DC-4Ms. 


This year’s poor results are ascribed to the introduction of 
Viscounts on the Safari service. According to Col. Mostert, this 
service “attracted travellers away from the tourist-class operators 
and, for competitive reasons, led to an introduction of Britannia 
aircraft to the East African routes earlier than the previously 
planned date of April 1959.” 


SHARING A BIGGER CAKE 


TH number of passengers carried by I.A.T.A. carriers across 
the North Atlantic in the first nine months of this year was 
almost identical with the total for the whole of 1957. In each 
period the figure fell just short of one million. 

The North American carriers—with the exception of Canadian 
Pacific—did relatively badly. PanAm’s share slid from 27 to 22 
per cent while T.W.A. carried 14 per cent of total traffic—against 
16 per cent in 1957. These two airlines, together with T.C.A., 
each carried rather less in the first three quarters of this year than 
in all four quarters of 1957. 

Experiences among the few leading European carriers varied 
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considerably. B.O.A.C. and S,A.S. increased their traffic rapidly, 
the former nearly catching up T.W.A. as the number two Advanie 
carrier, while the Scandinavian operator overtook both K.L.M. 
and Air France to come into the fourth position after PanAm, 
T.W.A. and B.O.A.C 

Among the smaller airlines, the most remarkable increases were 
enjoyed by Sabena (which overtook T.C.A.), El Al and Alitalia. 


FRONT-OFFICE CONFERENCE 


HE British Air Line Pilots’ Association held in London on 
December 9 a “Flight-deck Forum”—the first of what 


B.A.L.P.A. hope will be regular colloquium. 

The programme was arranged to provide plenty of opportunity 
for private discussion among representatives of the aircraft and 
instrument manufacturers and test pilots, and with B.A.L.P.A.’s 
technical committee 


on flight-deck layout. Two 
papers were read, one by Capt. P. E. Bressey of B.A.L.P.A., and 
another by Mr. Walter Gibb, Bristol Aircraft chief test pilot. The 
success of the forum was assured almost from the start by Capt. 
Bressey’s highly controversial approach : he raised sufficient design 


BRITANNIA: AN OPERATOR’S 


The second important point was that the terminal reserve was 
variable with conditions at the terminal and the confidence with 
which these could be predicted. 

Hence a London - New York flight might depart with far less 
fuel than the requirement if there were no en route alternates. If 
the flight proceeded badly the aircraft would convert to a high- 
speed cruise perhaps to Gander. If the flight went well, the final 
decision to proceed to New York would be made just before 
Boston. At this stage holding time, terminal and near-alternate 
weather were predictable with a fair degree of accuracy; and if 
conditions were favourable the safe terminal reserve was less than 
would have been the case if the decision had been made in London. 

Economic considerations however had their requirement. An 
aborted attempt at non-stop was expensive and messy. There was 
therefore a maximum risk of a fall-short which managements were 
prepared to accept. It was this, not safety, which determined the 
minimum fuel out of London for a non-stop to New York. 

A formal statement of a fully variable fuel-reserve philosophy 
in an article* a few years ago was regarded in some circles as 
unorthodox and possibly unsafe. Yet every sensible captain had 
been re-clearing in flight for years. The only new idea was to make 


As recorded in last week's “Flight,” a window displaying the coat of arms 
of the Guild of Air Pilots and Air Navigators was recently unveiled in 
the Baltic Exchange, London. Illustrated above, it was presented by the 
late Captain Alfred Instone. Among those present at the ceremony 
were (left to right): Capt. O. P. Jones; Mrs. O. P. Jones; Lady Tymms; 
Mr. R. D. Hyde, chairman of the Baltic; Sir Frederick Tymms, Master of 
the Guild; Mrs. Instone (who performed the unveiling); Mr. C. J. Nether- 
sole, chairman of the Air Brokers’ Association; Mrs. Netherstole; and 
Mr. J. Lankester Parker “Flight” photographs 


bogeys for the discussion to outrun the allotted programme time. 
Among those represented were the Airline Pilots’ Association 
(U.S.); A.R.B.; Armstrong Whitworth; Bristol Aircraft; Decca; 
de Havilland Aircraft; English Electric; Handley Page; 
I.F.A.L.P.A.; Kelvin Hughes; Smith’s Aircraft Instruments; 
Thorn Electrical Industries; Vickers; and British Marconi. 


TALKING JET-OVERHAULS 


Hest airline at the eighth Jet Overhaul Conference, held in 
London on December 15-18, was B.E.A. The purpose of this 
quarterly meeting, at which engine firms are always represented, 
is to exchange views about turbine engine overhaul methods and 
techniques. Represented were B.E.A. (Mr. H. G. Rossiter, who 
was chairman of the conference), Air France, Alitalia, B.O.A.C., 
K.L.M., Lufthansa, Qantas, S.A.A., Sabena, S.A.S., Swissair, 
T.A.L, and U.A.T. 

The conference toured B.E.A.’s base at L.A.P. and the Rolls- 
Royce factory at Derby, and heard papers by Esso on synthetic oil 
reclamation, and by BP on fuel storage. 


REPORT 


such habits a company policy and make money out of it. 

Unscheduled landings for refuelling had been made on the 
Britannia for the following reasons: engine failure; prohibitive 
A.T.C. clearances; deterioration of terminal weather (increasing 
the minimum fuel over terminal); unexpected headwinds. 

These few occasions, which would have been one-stop opera- 
tions anyway, had been in E] Al’s case at least negligible compared 
with the occasions on which a fully variable fuel reserve had 
enabled a high payload non-stop operation without at any point 
in any flight developing a potentially unsafe situation. 

Further refinement of variable fuel reserve procedures was 
blocked by the errors of fuel measurement. Every kg of uncertainty 
in fuel measurement must be added to other reserve requirements. 
Each one per cent of possible error was exactly equivalent opera- 
tionally to one per cent loss of the total range of the aircraft. The 
introduction of a really accurate fuel measurement system in the 
Britannia would be an improvement in long-range operation at 
least comparable with the development of the 765 engine. Might 
one suggest that this was a fertile area for improvement? 

*7. E. D. Williams: “Fuel Reserves for the Modern Airliner,” 
“Aviation Age,” January 1954. 


(Continued from page 984) 


Three new members have been appointed 
to the Board of B.O.A.C. Mr. Keith Gran- 
ville (left) will continue to be the Corpora- 
tion's deputy managing director, a 
position he has filled since last Jenuary. 
Mr. Granville is taking the place of Sir 
Francis Blake, who will relinquish his 
appointment on the Board. The other 
two new Board members are Sir Wilfred 
Neden, who retired recently from the post 
of Chief Industrial Commissioner at the 
Ministry of Labour; and Mr. Francis 
Taylor, chairman and managing director 
of Taylor Woodrow 


EASTLEIGH GOES WEST 


iv now seems practically certain that Southampton Airport's 
days are numbered. Southampton Corporation has advised the 
M.T.C.A. that the City Council “are not prepared to take over 
the financial responsibility for the airport”; and as the Minister 
has already refused to sanction further expenditure for the 
necessary extension of Eastleigh there appears to be little chance 
of the airport’s survival. 

The crux of the problem is that runways C and D cannot be 
extended without hampering the proposed railway development 
scheme at Eastleigh, while an extension of runway E “would be 
a major engineering project” costing between £1}m and £2m. 

The overall loss incurred by the airport has been estimated 
by the City Council at £145,000 a year, equivalent to an additional 
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A B.0.A.C. Comet was recently demonstrated in unfamiliar American 
territory, @ promotional flight including calls at Baltimore, Boston, 
Chicago and Detroit. The U.K. Ambassador, Sir Harold Caccia, shakes 
hands at Baltimore with the Governor of Maryland, Mr. T. R. McKeldin 


CIVIL AVIATION ... 


10d on the municipal rates. The Council are not only unwilling 
to bear the responsibility for this charge, but are also reluctant 
to acquire a property that will soon require substantial develop- 
ment expenditure. 

It is likely that present services will gradually be transferred 
to Hurn. The Bournemouth airport is within easy reach of 
Southampton, is operationally suitable and is capable of develo 
ment at moderate cost. Eastleigh’s traffic has been falling in 
recent years—from 9,374 passengers in 1956 to 8,777 in 1957, 
with a further drop of 10 per cent this year—while Hurn is one 
of the few airports in the country to have recorded an increase 
in traffic last summer. 


AMALGAMATION IN AMMAN 


ETAILS are now available on the recent merger between 

Jordan’s two airlines. Arab Airways (Jerusalem), Ltd., have 
in effect been taken over by Air Jordan Co., Ltd., to form a single 
entity. Various names have been proposed. for the new carrier— 
Air Jordan of the Holyland, Jordan Airways and Air Jordan. 

Local interests held substantial shares in both airlines while 
Transocean—the American supplemental carrier—was closely 
identified with Air Jordan. B.O.A.C. had a share in Arab Airways 
but have now withdrawn from this part of the world. Press reports 
suggest that 26 per cent of the new airline’s capital is held by the 
local shareholders in Arab Airways, while the balancing 74 per 
cent is controlled by Transocean and the original Air Jordan 
interests. 

Mr. Anwar Nussciby, president of Air Jordan, will continue 
in this capacity with the new company. The general manager is 
Mr. Abdel Moti Kotob. Transocean will provide assistance. 

A new main hangar is being built at Amman Airport. From 
this base will be operated a fleet of two Convair 240s, two DC-4s 
and four DC-3s. Revised timetables have not yet been published 
but the initial pattern of operations is unlikely to differ substan- 
tially from those of the airlines’ predecessors. 


A general view of the circuit at Kai Tak, Hong Kong, as seen from the 
navigator's position on a B.O.A.C. Britannia turning on final approach 
to Runway 13. The Lei Mun gap can be seen beyond Kowloon Bay. 
The new runway, which was opened last September, cost over £6m 


CUBANA’S REVOLUTION 


CORRESPONDENT who was recently in Cuba tells us 

more about Cubana’s present problems, which have been 
made particularly acute during the recent political upheavals. 
The airline, as already recorded, has had two DC-3s “high- 
jacked” by rebels and one Viscount destroyed in an attempted 
in-flight seizure by anti-government agents. 

Cubana are due, as this issue of Flight goes to press, to receive 
the first of four Britannia 318s from Bristol. These aircraft will 
replace DC-7Bs used on the New York - Havana route, and it is 
probable that they will compete with National Airlines jet 
services flown by 707s leased from Pan American. Catering 
primarily for tourists and Cuban business men, this route is 
Cubana’s biggest revenue-earner. Another important revenue 
route is Havana - Madrid, which caters (mainly in winter) for 
large numbers of | rich people of Spanish descent who visit 
“the old country.” Internally, Cubana’s big money-making 
route is the down-islands run from Havana to Santiago de Cuba, 
an industrial centre for mining and sugar mills. 

According to our correspondent, Cubana’s president, Sr. Luis 
Villaboys, “likes the 707 as a prestige aircraft.” So far Cubana 
have put down $283,000 apiece for five 707s but “the 707 deal 
may not yet go through.” President Batista is believed to have 
considerable sums invested in the airline, and this suggests that 
the deal will go through. But there are many people in Cubana, 
particularly among the pilots, who feel that the airline does not 
have the traffic on its international services to justify the capacity 
of the 707. Many of the pilots are pro-Comet 4 and, reports 
our correspondent, were in agreement with Flight’s analysis of the 
Comet’s suitability on the low-density traffic routes between 
Europe and South America (August 22 issue). The general 
manager of Cubana, and also the chief pilot and assistant chief 
pilot, have all been “plugging hard” for the Comet 4. The chief 
pilot (who is now in England converting to Britannias) apparently 
wanted Cubana to be de Havilland’s first customer and the first 
airline in the world after B.O.A.C. to fly Comets. 

There is some concern about the disposal of the DC-7Bs which 
will very shortly be replaced by Britannias. 


A CASE FOR CO-ORDINATION 


TH airspace over the North Atlantic will be quite adequate 
for air traffic control purposes if used economically: but con- 
trol must become more efficient and must cover not individual 
aircraft but the mass movement of air transport. This was the 
theme of a main lecture, Air Traffic Control over the North 
Atlantic, delivered to the Royal Aeronautical Society on Decem- 
ber 18 by Mr. E. W. Pike, deputy flight services manager, 
B.O.A.C. The lecturer affirmed that adequate control could be 
achieved only by adoption of a fixed-track system, if possible 
under international control. 

Mr. Pike opened his address by describing the main features 
of the existing North Atlantic system: I.F.R. on all civil flights; 
vertical separation; minimum longitudinal! and lateral spacing; 
and non-divergence from flight plan. The accepted measure of 
vertical separation for opposing traffic was 1,000ft up to 29,000ft, 
and 2, t above that altitude. Minimum spacings were 30 min 
longitudinally and 120 n.m. laterally. 

Recent developments included A.T.C. procedural changes and 
improved communications between Gander and Prestwick. Flight 
plans had now to be prepared, and E.T.A.s and positions reported, 
on the basis of times at which fixed lines were crossed (every 
10 deg longitude in the case of east-west movements and every 
5 deg latitude for north-south flights). North American centres 
also required additional reports when westbound flights crossed 
each intermediate 5 deg of longitude. A conference had been 


called last spring to consider acceptance of a fixed-track system 
but, for reasons which Mr. Pike found “incomprehensible,” 
certain major operators had opposed this plan. An alternative 
proposal which would restrict flight planning to crossing each 
10 deg longitude line at a whole degree of latitude was, however, 
accepted. (Current lateral separation criteria, the lecturer pointed 
out, were equivalent to 2 deg of latitude.) 

rational freedom required by jet airliners, together with 
the a t between these aircraft and military jets and existing 
civil types, called for “technological advances in traffic handling 
as well as acceptance by users of an appropriate measure of dis- 
cipline.” Mr. Pike concluded by listing eight steps which should 
be taken to promote the smooth, safe and expeditious flow of air 
traffic: (1) acceptance of a system of selected and co-ordinated 
tracks; (2) improved pre-flight co-ordination of flight plans to avoid 
unnecessary conflict; (3) use of a common ‘meteorological fore- 
cast chart; (4) provision of better radio navigation aids, such as 
Dectra, to provide accurate track keeping and <a progress data; 
(S) provision of reliable and rapid air/ground and point-to-point 


communications; (6) use of an airborne separation monitor as 
part of the ground-controlled A.T.C. system; (7) improved 
information handling and display techniques in A.T.C. centres, 
with a gradual move towards automatic computation to handle 
both static and Cope flight information; and (8) a y 
constituted international A. 


.C. agency under the egis of I.C.A.O. 
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Mrs. Joan Trefethen of Lomita, California, wheels out the Stits Playboy 
which she built herself at an estimated cost of $1,000. Powered by an 
85 h.p. Continental, the Playboy spans 22ft and weighs 642 Ib empty 


Club and Gliding News 


% A DEVICE known as a “balancing arm” is being used at a 


number of Polish gliding centres for ab initio instruction 

on primary gliders. The glider is pivoted on a frame 
mounted at one end of a long arm which is pivoted near the 
opposite end and counterbalanced by a box of sand. In operation 
the glider is raised on the end of the arm and, providing at least a 
light wind is blowing, the pupil is able to experience the effects 
of operating the glider’s controls. A “considerable reduction” 
in time to solo is reported. 


BiLSTREE FLYING CLUB secretary E. Wild is to take over 
as chief flying instructor from W. H. Bailey, who is leaving 
Elstree in the near future. John Schooling is to take charge of 


V ICKERS | FLYING CLUB held their Christmas party at Fair 
Oaks on Saturday, December 13. Mick Loyal was master of 
: ceremonies ~y’- the evening’s entertainment, which included three 
Popular presentation: the films. W/C. E. F. Arthur, C.F.I. at Fair Oaks, presented 
gift of a wallet from certificates to yA who had achieved first solos, and gave 
Popular Flying Associa- inscribed tankards as pilot-navigator awards to members 
tion members to their re- Cartwright and Loyal. 
tiring secretary Maurice 
Imray (right) was handed ‘THE New Year’s party of the British Women Pilots’ Associa- 
over by the new chairman tion will be held at the Kronfeld Club, London, on Saturday, 
of the Association, Harold January 3 at 7 p.m. The film Powered Flight—the Story of the 
Best-Devereux, at a Century will be shown. 


sey Va ply dene wy 9 AMONG recent staff changes at Denham Flying Club, instruc- 
(reported last week) tors Jim Hamilton and Adrian Vaughan have left and their 
laces have been taken by Jim Ward, assisted at weekends by ex- 

RA. F. instructor George Parker. The club’s Chipmunk is now 


in operation. 
the arrangements for ground training. Following the installation 
of V.H.F./R.T., control and aerodrome discipline will be the SOLUTION TO CROSSWORD (p. 980) 
responsibility of Stuart Craft. 
Across: 1, Prandtl; 5, splined; 9, eg 10, Scion; 12, Ossau; 13, 
ear; 14, red; 15, nut; 17, nest; 18, DF -S.; 20, o.K o} 220 LA; 23, droop- 


OMAD is the name of the latest civil version of the North ing ailerons; 26, split compressors; 30, u.s.; 31, T.1.; 32, Roc; 34, muff; 
American T-28 basic trainer. Flight tests this month are to be — 35, ram; 37, a.p.u.; 38, tri; 39, petal; 40, Boyle; 41, Farman; 43, turbine; 
followed by application for C.A.A. certification, and conversion 44, neutron. 
of surplus T-28s will be carried out by PacAero Engineering p : 
Down: 1, push rod; 2, Avian; 3, T.R.; 4, learning formulae; 5, smart 
Re Santa Monica. The machine embodies a basic T-28 aircraftman; 6, p.e.; 7, noses; 8, Douglas; il, net; 12, odd; 16, U.F.O.; 
fuselage and a certificated Learstar engine-propeller combination. _}9_ fir; 21, Krupps; 22, invert; 24, plot; 25, ends; 26, sun spot; 27, iso; 
Cruising speed is quoted at 305 m.p.h. at a height of 20,000ft, 2, spa; 29, sixteen; 32, rotor; 33, Cal.; 35, rib; 36, Meyer; 41, F.N.; 
and range is 1,100 miles. 42, N.E. 


NEW EXECUTIVES 


The smart lounge interior (below) belongs, remarkably, to the Cessna 
310C. It is one of four new seating arrangements for the 1959 model. 
Right, the V.1.P. interior of the Piaggio P.166 amphibian. This version, 
the company states, will be available for export in the spring; reclining 
seats, and individual air louvres and reading lights are fitted. The 
second prototype P.166 executive is currently being demonstrated in 
the U.S.A. for the Trecker Aircraft Corporation by Piaggio chief test pilot 
Aldo Gasperi, after being shipped there fully assembled as deck cargo 
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A D.H. Sea Vixen being serviced af R.N.A.S. 
Yeovilton, where No. 700Y Trials Flight has 
been working up since early November 


SERVICE 
AVIATION 


Royal Air Forces and 
Naval Flying News 


R.R.A.F. Canberras 

IGHTEEN Canberras for the Royal 

Rhodesian Air Force are to be 
flown out to Rhodesia from next March 
onwards by R.R.A.F. crews at present 
being trained at R.A.F. Bassingbourn. 
Fifteen of the aircraft will be B.2s and the 
remainder T.4s. Conversion of three B.2s 
to trainers is at present being carried out by 
the English Electric Co., Ltd. Recently the 
R.R.A.F. Chief of Staff, A.V-M. E. W. S. 
Jacklin, visited the company’s premises at 


G/C. G. Marshall, one of the original Wirraway 
test pilots (left), and S/L. H. D. Paull, partici- 
pants in a farewell flight over Melbourne by 
nineteen Wirraways, which are being with- 
drawn from the R.A.A.F. in favour of Vampires. 
S/L. Paull flew on the very first Wirraway 
flight, with the present C.A.S., Air Morshal 
Sir Frederick Scherger 


Warton. He was accompanied by G/C. H. 
Hawkins, Staff Officer in charge of Admini- 
stration, R.R.A.F., and W/C. J. P. Moss, 
Air Adviser to the Rhodesian High Com- 
missioner in London. 


Flying College Commandant 


FORMER holder of the world abso- 
lute air speed record, and one of three 
brothers who all won the D.S.O. in war- 
time air operations, A. Cdre. E. M. 
Donaldson has become Commandant of 
the R.A.F. Flying College. His previous 
appointment (since December 1956) was 
that of Deputy Commander (Air), British 
Forces, Arabian Peninsula; and at Manby 
he has succeeded A. Cdre. P. H. Dunn, 
who earlier this year took up the Air 
Ministry post of Director of Personnel 
(Air). 
A. Cadre. Donaldson gained his world air 
speed record (616 m.p.h.) in a Meteor 4 


on September 7, 1946, flying along the 
south coast of Britain from R.A.F. Tang- 
mere. He won the D.S.O. for his 
“courage and inspiring qualities of leader- 
ship” while commanding No. 151 Sqn. 
over Dunkirk in 1940, his elder brother 
(who was lost in H.M.S. Glorious) winning 
the decoration in Norway and his younger, 
G/C. A. H. Donaldson, for his part in the 
defence of Malta. A. Cdre. Donaldson is 
also a C.B.E. and holds the A.F.C. 


R.A.F. Postings 


MONG recent Royal Air Force 
appointments announced by the Air 
Ministry are the following : — 

G/Cs. L. E. A. Dearberg to the R.A-F. 
eae Ely, to command; and J. B. Ross to 

H. Q., Bomber Command, as Deputy Principal 
Medical Officer. 

W/C.s A. L. Cornford to R.A.F. Harpur 
Hill, to command; D. I. C. Eyres to R.A.F. 
Uxbridge as a Board President, Ground 
Officers’ Selection Centre; M. G. L. Foster to 
R.A.F. Uxbridge as a Board President, Ground 
Officers’ Selection Centre; T. W. C. Fazan to 
R.A.F. Driffield, as Officer in charge of 
Administration; R. W. Hurst to R.A.F. Welles- 
bourne Mountford, for administrative duties; 
P. C. Lambert to R.A.F. Hemswell, to com- 
mand No. 97 Sqn.; and R. S. Morley to the 
School of Anti-Aircraft Artillery, to instruct. 


Postman’s Knock 

S HACKLETONS from R.A.F. Bally- 

kelly are paying seasonal calls on Air 
Ministry ocean weather ships in the north 
Atlantic. Last Monday (December 22) an 
aircraft of No. 203 Sqn., captained by 
F/L. J. A. Williams, was due to drop 
Christmas mail; and a New Year’s Eve 


Viscount Templewood, 
Honorary Air Commo- 
dore of No. 3604 
(County of Middlesex) 
Fighter Control Unit, 
R.Aux.AF., at the 
unit's recent dinner- 
dance. On his left is 
the C.0., W/C. A. R. 
Smallwood, and on his 
right the Regular 
adjutant, F/L. J. L. 
Bailey, with Mrs. 
Bailey. (See also 
news-item above) 


consignment is to be taken out next Wed- 
nesday by a Shackleton of No. 204 Sqn. 
with F/L. J. S. H. Tetley as pilot. The 
ships concerned are Weather Watcher, 
whose position is some 400 miles south- 
west of Reykjavik, and Weather Recorder 
(700 miles north-west of Ireland and 
300 miles south of Iceland). The mail is 
being dropped in Lindholme canisters and 
the operation forms part of routine distress 
and “controlled ditching” exercises. 


IN BRIEF 


A rattlesnake 7ft lin long, caught at Okeene, 
Okla, and mounted on a plaque is being sent 
to, No. 66 Sqn. (which has a rattlesnake emblem 
on its crest) at R.A.F. Acklington. 


In answer to a Parliamentary question 
recently the Air Minister, Mr. George Ward, 
said that the cost of warrants for R.A.F. and 
W.R.A.F. leave travel during the financial 
year 1957-58 was about £900,000. 


No. 3617 (County of Hampshire) F.C.U., 
R.Aux.A.F., Bournemouth, commanded by 
W/C. C. J. Simpson, D.F.C., has won the 
1958 Fighter Control and Radar Reporting 
Efficiency Trophy, competed for by F.C.U.s 
of No. 11 (Fighter) Group. No. 3604 (County 
of Middlesex) F.C.U. was second and No, 3619 
(County of Suffolk) F.C.U. third. 


For the first time for thirty years the R.A.F. 
stand at the Schoolboys’ Own Exhibition, 
which opens tomorrow (Saturday, Decem- 
ber 27) at Earls Court and continues until 
January 6, will have an actual aircraft—a 
Hunting Jet Provost—as its main feature. The 
last time an aircraft was on show was in 1928, 
when a Bristol Fighter was exhibited. 
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HERE'S ______- 
HOW TO STOP 


THIS____. 


Excessive braking can cause a runway skid that will wreck even first class 
aero tyres in a few seconds. But tye scrubbing need never happen! The 
Maxaret Anti-skid Unit weighs only 4°7 lb., and completely eliminates the 
danger of skidding without making any extra demands on aircraft services. 

Even if the wheels bounce clear of the ranway after the brakes are applied, 


brake pressure is immediately released until ground contact is regained. 


PENZCP MAXARET 


ANTI-SKID UNITS 


COVENTRY 


FOLESHILL 
SH /612A 


Cea” OUNLOP RUBBER COMPANY LIMITED (AVIATION DIVISION) 
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THE BRYANS 


“Xx” & “Y” Co-ordinate Plotting Table 


CATALOGUE No. 1806 


@ A high degree of plotting accuracy is 
maintained with a good speed of 
response. 


Plotting area 15” « 10” on paper. 


For further details write to:— 


Specialists 


including electrical and electronic work. 


WILLOW LANE MITCHAM JUNCTION SURREY 


@ A well-designed and robust instrument. 


BRYANS AEROQUIPMENT LIMITED 


in precision measurement of pressure, 
temperature and speed. Design and production facilities 
available for test equipment and multiple panel building 


TELEPHONE: MITCHAM 5134 (5 LINES) 


FELLOWSHIP 
OF THE AIR 


Jubilee Book of the Royal Aero Club 


“Fellowship of the Air,” by B. J. Hurren, is the 
story of the Royal Aero Club of the United Kingdom. 
Opening with the remarkable circumstances surrounding 
the founding of the Club in 1901, it goes on to describe 
the ballooning era, the dramatic events of the coming of 
the aeroplane, and the pioneer flights of those far-off 
days. Then on to the immense expansion of air trans- 
port in World War I, the golden inter-war years of 
private and sporting flying, the stern demands made 
upon private flyers in World War II, and finally the 
post-war resurgence of the Club in all its many activities. 

The book, which is fully illustrated by many 
magnificent photographs, is an outstanding story of an 
outstanding achievement—a worthy tribute to the vision, 
courage and determination of that group of men and 
women whose work over fifty crowded years has kept 
Britain foremost in the air. 


30s. net. By post 315. 9d. 


Obtainabdle at all booksellers or 
direct from: 
ILIFFE & SONS LTD., Dorset House, 
STAMFORD STREET, LONDON, S.E.1 


ASSOCIATEO 


ILIFFE 


TECHNICAL BOOKS 


PASSENGER. & cREw SEATING 
© UPHOLSTERY & LOOSE COVERS 

* FOAM RUBBER & MOULDED HAIR FILLINGS 
* FLOOR COVERINGS—TEXTILE EQUIPMENT 
KARGO-PAK” FREIGHT CONTAINER 
BARASSENGER SAFETY BELTS 


LATEX UPHOLSTERY. 


THE LEADING SPECIALISTS 
LONSDALE ROAD, LONDON. 


£PHONE BAYSWATER 6262"* 


Gas Turbines and Jet 
Propulsion 


By G. GEOFFREY SMITH, M.B.E. 
Revised by F. C. SHEFFIELD 


In addition to the fundamental principles of jet propulsion 
and its historical background, extended treatment is given 
to combustion and metallurgical problems. Some chapters 
deal with pulsejets, rocket propulsion and gas turbines for 
road transport. 


6th Edition. 412 pp. 35s. net (ey post 36s. 9d.) 


Obtainable from leading booksellers, published by 
lliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 
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AIRCRAFT ENGINEER 


PRESS DAY —Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


15 


5/- per line, minimum 10/-, average line contains 6-7 words. Special rates for Auctions, 


Advertisement Rates. 
Contracts, Patents, Legal and Official Notices, Public Announcements, Public Aopuitemntn, Tenders 6/- per 


line, minimum 12/-. Each paragraph is charged se 


tisements must be strictly prepaid and should be ad 


House, Stamford Street, London, 8.E.1 


separately, name and address must be counted. Al! adver- 
ressed to FLIGHT Classified Advertisement Dept., Dorset 


Postal Orders and cheques sent in payment for advertisements should be made payable to Lliffe & Sons, Ltd., 


and crossed & Co. 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 

Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,’ Dorset House, Stamford Street, 


London, 8.E.1 


Publishers retain the right to refuse or withdraw advertisements at their discretion and do not acce - Mability 


The 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mista’ 


AIRCRAFT FOR SALE 


TRAVELAIR, LTD. 
Aircraft Sales and Financing Specialists 
Offer for Sale 


ONVAIR 440. Fleet of 12 available for early 
delivery. Price of U.S. dollars 475,000 each, for 
aircraft due for Major, with adjustments for time 
still available. 
OUGLAS D.C.6/D.C.6B. We can offer several 
of these aircraft, for example, a D.C.6 with major 
airframe Yor completed, is offered through our 
office at U.S. $500,000 or soetes equivalent. 
E HAVILLAND HERONS. Another exclusive 
offer Full airline standards. These aircraft 
will be sold at a most attractive price in order to 
climinate competition and effect a quick sale. 


And for the Private and Business Pilot 


HIPMUNK. Less than 50 hours since complete 
engine overhaul. C. of A. 1960. £1,400 for quick 


USTER Mk 5. Low hours, eleven-channel V.H.F., 
starter, generator, B.F. panel, L/R. tank, four 
seats. New of A. Offers. 
AUstER Mk 5. Engine hours 484. Four seats. 
New 3 years C. of A. Starter, heater. £1,175 
USTER J.4. Low engine hours. C. of A. to 
August 1959. Good condition. £850. 
MESSENGER 2A. Cirrus Major three-engine, 53 
hours since overhaul. New C. of A. No reason- 
able offer refused. 
IGER MOTH. Two available in excellent con- 
dition. £625 each. 


Don't forget Christmas Hamper with each 
aircraft sold during the festive season. 


pl P. terms gladly arranged, and for full details 


ntact: 
RAVELAIR, LTD., jis Oxford Street, London, 
W.l. Tel.: Ger. [0609 


R. K. DUNDAS 
A CHRISTMAS AFTERTHOUGHT 


we hope that all our clients and friends had a 
Very Happy Christmas, and will enjoy a most 
Prosperous New Year. 
ERE’S our New Year Resolution—-to prove to 
_ that our service pays 
p® you know that we had for sale last week an 
excellent 1945 long-range Auster 5 with only 
189 total hours—surely the youngest old Auster? 
Alas, we had to sell it abroad. 
© you know that we have a D.C.3 Freighter for 
sale with only 1,800 total hours? If you didn’t, or 
don’t, then please remember the next time you're 
buying or selling aircraft that we reckon to handle the 
best bargains of all types and sizes throughout the 
world. 
K. DUNDAS, LTD., Dundas House, 59 St. 
James's Street, London, $.W.1. Tel.: HYDe Park 
3717. Cables: Dunduk, London. [oss9 


MALAYAN AIRWAYS, LIMITED 


FFERS are invited for a Dakota C-47A 21/28 
passenger aircraft. This aircraft has a current 
twelve months C. of A. 
AFR: AME total hours 21,000. Since last complete 
cycle overhau! 500 hours. 
NGINE hours—port 822 hours, starboard 800 hours. 
Engines Pratt & Whitney 1830-92D. Nil hours 
engines could be — subject to negotiations. 
Modifications. All A . and C.A. mandatory modi- 
fications incorporated. Interior colour mo cream 
and blue. 
DDITIONAL information can be obtained from 
Supplies Superintendent, Malayan Airways 
Limited, Paya Lebar, Airport, Singapore: or apply to 
McGr Gow & Holland Limited, 16 St. Helen's 
Place, ondon, E.C.3 


RROLLASONS for Tiger Moths. CROydon 


W.S.SHACKLETON LTD 


S 


Europe’s Leading Aircraft Brokers 
offer 


DE HAVILLAND DOVE 
G-AIWF 


Recently withdrawn from airline service 
with Airviews Ltd. of Manchester, this Dove 
is available for immediate delivery with a 
current C. of A. valid until June, 1959, or 
fully overhauled with zero hour engines and 
propellers, and fitted out to customer's 
requirements with delivery in eight to ten 
weeks. 

Present equipment includes 10 passenger 
seats and toilet, full de-icing and 168 gallon 
fuel capacity. 


*Radio comprises duplicated VHF, Radio 
Compass, C.B.A. and Fan Marker Receiver. 


%&Price £14,000 “as is”; fully overhauled, price 
to be negotiated. 


W. S. SHACKLETON LTD. 
175, PICCADILLY, LONDON, W.1 


PRECISION MADI 


CARBON STEEL 
ALUMINIUM 


and 


MAGNESIUM 
We also make 


Stainless & Bronze 
for other application 


™ BRITISH 


WIRE THREAD INSERTS 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 
TELEPHONE: COMBE DOWN 2355/8 


AIRCRAFT FOR SALE 


OTH MINOR. Airframe hours 367, ¢ ine hours 
358. C. of A. to October, 1961 ix hours 
duration. Engine and airframe spares available. Meck, 
Wellpark, Cardsoss Road, Dumbarton. [8588 
a of four D.H. Dove aircraft Gipsy 70/4 
ines, together with comprehensive spare hold- 
’ ire purchase terms arranged. Further details 
- Channel Airways, Southend Airport, Essex. 
[0031 
AYRO XIX, excellent condition throughout, econ- 
‘ omical executive aircraft. Cheetah 17 engines. 
V.P. fuily feather  ¥— Airframe only 1,100 
hours since new. wal control. 7 ssenger seats, 
long range tank fitted, 2 extra seats available. STR 12 A 
50 channel VHF Bendix Radio Compass, Fan Marker 
C. of A. valid until July 1959, £4,000 or best offer. 
G. Farley, Lec Refrigeration, Ltd., Bognor isto; 
8507 


AIRCRAFT FOR HIRE 


D RAPIDES for Hire or Charter with or with- 
* out pilot. A. J. Whittemore (Aeradio), Ltd., 
Croydon Airport, Surrey. {0 301 


AIRCRAFT ACCESSORIES AND ENGINES 


DARTS 
TY. 3 Dart 510 engines available—45 days. Qty. 
2 Dart 511 engines available—60 days. All with 
complete Rolls-Royce overhaul. 
PRATT & WHITNEY ENGINES 


FUROPE’s largest stockists of P. & W. spares! 
R.1340 AN2 and R.1830 engines immediately 


available. 
Air Engine Services Limited, 
Blindley Heath, Lingfield, Surrey. [8591 


pv“- control set, for Messenger. Box No. 0325 


{0610 
ROLLASONS are specialists in the overhaul of all 
Gipsy engines. CROydon 5151 [0133 


T. NEWTON AND CO. AND NEWTONAIR 
® LIMITED, Gatwick Airport, for all your aircraft 
electrical and electronic requirements, A.I1.D. and 
A.R.B [0299 
YVENDAIR, Croydon Airport, offer Gipsy Major, 
Queen 2, Queen 30, Queen 70, Lycoming, Cirrus, 
engines. Apply Vendair, Croydon Airport, Croydon. 
Tel.: CRO. $777 [0601 
G'P®s* MAJOR Mk 10 and Mk 1 engines. Part 
exchange offered with time-expired engines. Pro- 
pellers for most types light aircraft. Mitchell Aircraft, 
Ltd., The Airport, Portsmouth. Tel.: 717641. [0351 
CTUATORS—Electrical and Hydraulic. Auto- 
motive Products, B.T.H., Electro Hydraulics 
Fairey, Plessey, Rotax, Teddington, Western. Stocks 
of all above types. Contact: Stewart Acronautical 
Supply Co., Ltd., Adastral House, Nutfield, Redhill, 
Surrey. Telephone : Redhill 5050. [8583 
HILLIPS AND WHITE, LTD., offer from stock 
instruments and instrument parts. Navigational 
equipment, electrical components, airframe parts and 
hydraulic components and parts. Engine spares for 
de Havilland Gipsy Major and Queen series, also 
Armstrong Siddeley Cheetah IX, X and XV spares. 
61 Queen’s Gardens, London, W.2. Tel.: Ambassador 
8651, 2764. Cables: Gyrair, London. [0466 
NGINE Overhauls. Hants and Sussex Aviation, 
Limited, offer Britain's most comprehensive com- 
plete overhaul service, magneto overhaul service and 
components and spares supply. Specializing in all 
de Havilland and Gipsy range including Queen 
series. United Kingdom distributors of Continental 
and agents for Lycoming. Also provide full cover for 
Cirrus range and Cheetah series. Most types available 
on exchange. Engines, Components and Spares 
shipped to all parts of the world. Address: The 
Airport, Portsmouth, Hants. Tel.: 63051. {0711 
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.AN Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 


Assemblies and Spares 
6. Hydraulic Regulators, Selectors, 
Retractors and Compensating Jacks 


BLACKBUSHE AIRPORT CAMBERLEY 


2.Mamn Wheels complete, Wheel and 
Brake spares 

3. Pumps, Scarcers, Generators, Tacho 
Generators, Vibrators 

4. Engine Mounts, Bolts, Bushes, Sand- 
wich Rubbers 

5.Anti-drag Rings complete, Flap 


5,340 TON 


SHAW UPSTROKE 
HYDRAULIC PRESS 


TABLE 72" x 48° 
STROKE 24” 


Complete with motors and pumps 
James Mackie & SonsLtd. 


BELFAST 
N. IRELAND 


. 
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AIR SERVICING 


MMEDIATE overhauls for renewal of C.s of A. 
and checks | to 5 carried out with speed and 
accuracy. Our terms — competitive. Try us! 
Denham Flying Club. 2161. [8566 


AIR PHOTOGRAPHY 


ERIAL Cameras. F24, K24, F52, G4*%, Record- 
ing Cameras. Processing Equipment, Film 
GB.LS16 16 mm Sound Projectors, Naval 7 x 50 
Binoculars at competitive prices, Marston and Heard, 
378 Lea Bridge Road, E.10. AMH. 7744, LEY. 6585. 
Mosse Film Development Units and Film Driers. 
Continuous Film Printers; Argon and Mason 
Contact Printers; Water Suppl Kits; Glazing 
Machines; F.24 Spiral and Spool Boveteeinn Outfits; 
K.17; K.52; K.49; and F.24 Cameras, Mounts, Lenses; 
Magazines, Controls, Vacuum Pumps, Motors and 
Speres for above Cameras; 16 m/m and 35 m/m 
Cameras, Projectors and Also 
of Aerial Film (all sizes). W. Young, 47 idenh 
Road, London, E.S. Tel.: 6521. [0290 


GLIDING TUITION 


Sah to this winter, ready for next season's 

eckly courses for ers, also 
conversions. November to March from 
£12 12s. inclusive. Short part-week courses some- 
times possible Nov. to Feb. Send S.A.E. to Dept. 2, 
Lasham Gliding Centre, Alton, Hants. 0570 


HELICOPTERS 


ELICOPTER SERVICES, LTD., offer their air- 
craft for all helicopter services, 96 Piccadilly, 
London, W.1. Tel.: GRO. 5495/6. [0800 


RADIO AND RADAR 


wt H.F. R/T. with AD. 94 

14 receiver. etails on request. 
Whittemore (Aeradio), Ltd., Croydon 
Surrey (03 02 
Vv. 0. Bendix MN-85 i ts te, 

available ex-stock, also ARC- 
V.HF. Avionics, Croydon Airport. 


CLUBS 


ERTS AND ESSEX AERO CLUB, Stapleford 
Tawney Aerodrome. M.C.A. approved private 
pilot’s licence course. Auster, Gemini and Tiger 
aircraft. Trial lesson 35s. 15 miles centre of London. 
Central Line Underground to Theydon Bois, bus 250 
to club. Open every day. Tel.: Stapleford 210. [0230 


AMERICAN 
K20 
AIRCRAFT 
CAMERA 
in fitted 


£15.0.0 
Filme available. K24, N24, KSAB and other 
cameras and all accessories available from stock. 
We purchase all types of aircraft cameras, lenses, 
and equipment appertaining to photography. 
Write:— Air Survey Dept. 
Harringay Photo Supplies 
423 Green Lanes - Lendon, N.4 
MOUat view 5241/2 


AIRCRAFT SPRING WASHERS 


To B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


TUITION 


AIR SERVICE TRAINING 
The only fully equipped School of Aviation. 
Specialist staff, comprehensive equipment and full 
residential and recreational facilities within the School 
ensure the soundest training for an aviation career. 
M.T.C.A. APPROVED COURSES 


for private and commercial pilots’ licences and main- 
tenance engineers’ licences in categories “A” and “C."’ 


HELICOPTER COURSES 


for private and professional licences. Details available 
from the Commandant. 


AIR SERVICE TRAINING, LTD. 
Hamble, Southampton. Tel.: Hamble 


AIRWAYS AERO ASSOCIATIONS, LIMITED 


Creydon Airport 


T.C.A. P.P.L., C.P.L., I/R. Courses 

® on fleet of Chipmunks, also Consul and Proctor 
Aircraft equipped with LL.S.. M/F., and A.D.F. 
for Rating work, attractive contract rates. Full time 
Link Section. Specialist instruction. Enquiries in- 
vited. Tel.: Croydon 9308. (0730 


FLYING CLUB, Croydon 
M.C.A. approved for licence. Tiger 
Moth, Hornet Moth, ¥-5 Chipmunk and 
Prentice. Open seven-day week. ‘cae 9126. [0293 


Z & | AERO SERVICES LTD. 


14, South Wharf Road, 
London, W.4 
Tel: AMBassador 0151/2 
A.R.B. APPROVED STOCKISTS 


4-, 10- and 44-channel VHF Transmitting and 


Receiving Equipment (TR-1520, TR-1936, etc.). 
similar to STR-9, 9X and 9% 


ARC.-! Transmitter - Receivers, 10 or 50 channel 
*% Radio Compass Installations SCR-269G. 


ARN.-?7 All component units available 
separately. Inverters MG-149F: Plugs, Elbows, 
Single and Double Couplings; Controls, etc 


American SCS-51 I.L.S. Installations and com- 


ponent parts. Aerials AS27/ARN-5. Marker 
Beacon Receivers 


Aircraft Receivers BC-453, BC-348, BC-312. 
*% Liaison Equipment: Transmitters BC-375, 


BC-191: Power Units PE-73, Plugs, Spares and 
Accessories 


* British R.A.F. Type Receiver Headgear 


Assemblies with Electro-magnetic or throat 
microphones. 


% Headsets HS-33 and Microphones T-17. 
% Cannon and Amphenol Plog and Sockets; Tele- 
PL-68. 


phone Plugs PL-54, PL-S5 


% Aircraft Test Equipment: Bond Testers: H.T. 


Leak Testers; Cell Testers, Meggers, etc. 
Please write for full catalogue. 


IRISH AIR CHARTER LTD.. 
62 Merrion Square, Dublin. Tel. 62791 


British Air Line Pilots Association 
95 MOUNT STREET, W.1 


Tel.: Grosvenor 6261 


Membership open to all commercial and 

Service pilots. For full details concerning 

objects and particulars of membership 
please write to the General Secretary 


What aircraft ...? 


The puzzle picture in the Teddington Air- 
craft Controls Ltd. advertisement on page 
3 shows part of the Vickers Vanguard. 
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TUITION BALL BEARINGS 


BINOCULARS 


General, 


cesses. 
branches 


London, 


certain Specific Types and Performance 
Schedule Examinations. Link Training Dept. at 
MONarch 1364 


Fo® full details apply to the Principal. 


30 Central Chambers, Ealing B/way, London, W.5. 


OUTHEND-ON-SEA Municipal Flying School. 
Commercial and private pilot training. Night 
flying /link/radio/technical courses, C.P.L., (£11, EC. 
A.L.T.P., £17. Auster and Chipmunks from £°} 15s. | and shippers to the aircraft industry. 
No entrance fee or subscription. The Municipal Air- 
port, Southend-on-Sea, Essex. Rochford 56204. [0450 
F.R.Ae.S., A.R.B. Certs., A.M.I.Mech.E., etc., 
on “No Pass—No Fee” terms. Over 95% suc- 
For details of Exams and Courses in ail 
of Aeronautical work, Aero 
Mechanical Eng., etc., write for 148-page Handbook 
free. B.I.E.T. (Dept. 702), 29 right’s Lane, | craft available. Box No. 0720. 
8. 


EARN to fly, £32; Instructor's Licences and Instru- 

ment flying for £3 15s. Od. per hour. Night fly- 

ing £4 15s. Od. per hour. Residence 6 guineas weekly. 

Approved M.C.A. Private Pilot's Licence Course. 

course for Commercial Pilot's Licence. 
i 


CIVIL PILOT/NAVIGATOR LICENCES NEw Ball and Roller Bearings, over 4,000,000 in 
ey stock in more than 4,000 types. Britain's largest 
AVIGATION, LTD., provides full-time or postal | stocks Stock list available. Claude 
tuition, or a combination of either of these methods | 895-921 Fulham Road, London, S.W.6. RENown 
to suit individual requirements for the above licences. | 6174 (Ext. 24). 
Classroom instruction can be provided for A.R.B. 


Lid., 
[0420 


pattern) 7x 50 Prismatic, eyepiece focusing (cost 
£60). Limited supply, new with case, £19 178, 6d. 
A. W. Young, 47 Mildenhall Road, London, E.5. 
Tel.: Amherst 6521. {0291 


CLOTHING, SALE AND WANTED 


CAPACITY AVAILABLE 


AVIGATION, LIMITED 


Tel.: Ealing 8949 [0248 


A.F. officers’ uniforms purchased; good selection 
of R.A.P. officers’ kit for sale, new and recon- 
dit.oned. Fisher's, Service Outfitters, 86-88 Welling- 
ton Street, Woolwich. Tel.: Woolwich 1055. 


[0567 


PACKING AND SHIPPING 


AND J. PARK, LTD., 143/9 Fenchurch Street, 
el.: Mansion House 3083. Official packers 


(0012 


PERSONAL 


Engines, 


[0707 


.YING Group. Advertiser requires 3 partners, 
about solo standard, wishing to gain P.P.L. Air- 


(0611 


SERVICES OFFERED 


(Andover Junction 1 hour 15 minutes from Waterloo), Services, Sywell Aerodrome, 


[0253 | Moulton 3251. 


EPAIRS and C. of A. overhaul for all types of air- 


tshire School of Flying, Ltd., Thruxton Aerodrome craft. Brooklands Aviation, Ltd., Civil a 
pton. el.: 
[030 


307 


Hawker Siddeley 


All Acrodynamicists 
should read this 


Four years ago the Weapons Research Division of A. V. Roe was created for the 
purpose of designing and building a new class of missile. Progress has been good 
and as a result of further contract work we expect to be busy for many years to come 


An extensive range of aerodynamic problems is associated with this work, and a 
comprehensive acrodynamic team is required, comprising men and women qualified 
to work on performance, stability and controls. Experimental and theoretical investiga- 
tions are both necessary because the problems associated with our advanced con- 
figurations are fundamental ones. Wing-fin interference, jet efflux effects and the 
behaviour of wings in non-uniform airstreams are but three current examples. 


These problems are not peculiar to missiles but are common to all aircraft flying 
at supersonic speeds. The experience to be gained from this modern work is, 
therefore, directly applicable to the next generation of aircraft, both civil and military 


The Aerodynamics Group of the Division has not yet reached its full complement 
and excellent opportunities exist for mathematicians and engineers who wish to gain 
or extend their knowledge of supersonic aerodynamics. The Group is supported by 
the Avro and Hawker Siddeley wind tunnel facilities covering a Mach range up to 
3.5, and by computing equipment that includes a Ferranti 1* digital computer. 


Salaries will be paid appropriate to experience and prospects are excellent. The 
Weapons Research Division is sited at Woodford, Cheshire, in country surroundings 
but close to housing and shops and well served by buses, and the local housing 
situation is most favourable. 


For further particulars write to the 
Personnel Manager 
A. V. Roe & Co. Ltd. 
Greengate, Middleton, Manchester 


quoting reference WRD/PJW/R.241/F 


[MMEDIATE Capacity; U.N.F. Screws, Capstan 
Lathe, Tooling and General Machining. Thread 
Milling. A.1L.D. and A.R.B. approveo—Gauges and 
Instruments, Ltd., Highgate, N.6. ‘ludor 

0160 


AERONAUTICAL APPOINTMENTS 
BUREAU 


EED a job? Need staff? Then let us help you. 
i Why not d us a line? 
PPLANAVIA International Acronautical Appoint- 
ments Bureau, 338 Kilburn High Road, N.W.6. 
MAI, 3142. [0280 


SITUATIONS VACANT 


LOUGHBOROUGH COLLEGE 
OF TECHNOLOGY 


jt is required to fill two additional posts on the Staff 
of the Department of Aeronautical Engineering. A 
wide experience and cognisance of the latest a 
ments and techniques in industry are essential qual.fi- 
cations. Successful applicants should be abie to offer 
at least two of the subjects, Aircraft Propulsion, Air- 
craft Structures and Aerodynamics. ’ 
T= grading of the appointments and commencing 
salary will depend upon qualifications and experi- 
ence, and will be in accordance with the Burnham 
Technical Report 1956. 
SENIOR Lecturer Scale, £1,350 by £50—£1,550. 


Scale, £1,200 by £30—£1,350. 
FURTHER particulars and application forms may be 


obtained from the Registrar. (In reply on 
quote 32/AP.) [8589 


TOOL CONTROLLER REQUIRED 


ESPONSIBILITIES involve tool-sub-contracting; 
tool estimating, and progressing of tools thro 
all stages, ic. Jig and Tool sign Office; Tool-room 
and sub-contractors. 
HIS is an executive ition ultimately leading to 
control of Jig and Tool Design Office and Tool- 
room under the direct supervision of the Production 
Manager. 
PPLICANTS should be between 35 and 45 years 
of age and should have attained an educational 
standard of H.N.C. level or its equivalent. They 
should have had considerable experience of tool de- 
sign and production in the Aircraft industry, and pre- 
viously have heid a similar position in this field. 
Please write giving details of age, qualifications, ex- 
perience, and salary required to Box No, 0951. (3586 


PRODUCTION ENGINEER REQUIRED 


Tus position involves the responsibility of planning 
and the drawing up of Production programmes; 

Ratefixing, etc. 

Tus is an executive position under the direct con- 

trol of the Production Manager. 

PPLICANTS should be between 35 and 45 years 
of age and should have extensive experience in 

the production field of the Aircraft Industry, and 

previously have held a similar position. 

LEASE write giving details of age, qualifications, 
experience and salary required to Box No. tose 

8587 


HUEF Air Hostess required with International 
Airline experience and ability to train new 
entrants. Must be prepared to live in the Midlands. 
Apply Derby Airlines Limited, Derby Airport. [8572 
PART-TIME Flying Instructor required for regular 
work every Saturday or Sunday. Must have strict 
ideas on airmanship and sound training and must 
agree to rigid standardisation. London area. Box 
No. 1021 [8590 
HIEF Illustrator. Required for large Technical 
Publications Section Age 33-45 Must 

thoroughly experienced in all classes of line and tone 
art work, air brush, retouching and layout. Compre- 
hensive knowledge of aircraft essential. Written appli- 
cations giving relevant particulars to be addressed to 
Personnel Manager, Marshall Airport Works, Cam- 
bridee. {8584 
A SENIOR Engineer, aged about 30-35, with several 
years experience of the aerodynamic design and 
testing of compressors and turbines required for the 
Power Jets’ Consultancy department at Farnborough, 
Hants. A responsible position covering a wide field 
of interest is oTered. Good salary and superannuation. 
Excellent working conditions. Fullest details in con- 


fidence to the Secretary, Power Jets (R. & D.), Ltd, 
25 Green Street, London, W.1. (8580 


ANADIAN ex naval officers’ (Bausch and Lomb 
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SITUATIONS VACANT 


SITUATIONS WANTED 


ANTED. G.E. to service ricultural D.H.82 
Salary £AI17 p.w. with free and L. Full de- 

tails om request from Rural Aviation Co., 21 Harvey 
Street, Perth, W.A (8554 
T’s HNICAL Illustrators, male or female, required 
Aged 18-23, able to work on own initiative and 
produce good results. Write, wy age and details 
of previous employment, etc., tin-Baker Air- 
craft Co., Ltd., Higher Denham, nr. Uxbridge, 
Middlesex. Tel.: Denham 2214 [8581 
ECHNICAL Author (Junior) required for publica- 
tions department. Applicant must be under 22 
years of age, well educated and able to write in clear 
concise English. Write, stating previous experience, 


35, A.T.P.L., 7,300 hrs. Grp. 1 DC-3; 
DC-6B Speaks fluent German. Availabic 

for interview in January 1959. Reply Box No. oe 
8550 


- for Books on Aviation. Details to 


NGLAND’S only aviation bookshop. Send 3d. for 
14-page catalogue or call Saturday. Beaumont, 2a 


“YACHTING Quizzes,” by Max. A. Cha 

Packed with information on everything nautical, 
from tides to trade winds, from fishing grounds to first 
aid, A book every enthusiast must read. 3s. 6d. net 
from all booksellers. By post 4s. from Iliffe & Sons, 
Ltd., Dorset House, Stamford Street, London, S.E.1 


“BRIGHTER for Beginners,” by David 
Charles, PF. Describes the whole photo- 
graphic process without tedious explanations of optics, 
physics, chemistry or mathematics. This edition, re- 
vised throughout and lavishly illustrated, is the obvious 
choice for those who want non-technical explanation 
of how to succeed with a camera. Fourth Edition, 6s. 
net from all booksellers. By t 6s. 8d. from Iliffe & 
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ee ae es es ae Unbridge, Ridge Avenue, Winchmore Hill, London, N.21. (0620 | Sons, Ltd., Dorset House, Stamford Street, London. 
Middlesex. Tel.: Denham 2214. [8582 WW the S largest stock of old aviation books (over ECHANICS for the Home Student,” by Eric N. 
000). Catalogue free. Top prices paid for Simons, in association with W. D. Burnet, 


SITUATIONS WANTED 


X-C.P.O. F.A.A., 30 years of age, 5 years acro- 
nautical apprenticeship, oy airframe / 
engines, Suggestions welcome. x No. 1005 [8592 


ELLIOTT BROTHERS 


(LONDON) LIMITED 
AVIATION DIVISION 


Applications are invited from SENIOR 
ENGINEERS and ENGINEERS for 
work involving the design and 
development c* automatic pilots and 
other control systems and instru- 
ments of an advanced nature for both 
civil and military aircraft. They 
should also have experience in the 
installation and operation of such 
equipment. 


SENIOR ENGINEERS should possess 
a degree or equivalent qualification 
and five years experience of servo 
systems, electronics or  electro- 
mechanical work. They should be 
capable of handling all aspects of a 
project from its inception to produc- 
tion, 


ENGINEERS should possess a degree 
or equivalent qualification and two 
yeors experience in an appropricte 
field. They must be capable of work- 


Janes, any year, World War I, and other aviation 
books. Stuart, Fairlight Hall, Hastings. {0800 
ALLIES and Trials,” by S. C. H. Davies of “The 
Autocar.” Describes in a colourful style the 
author’s many adventures whilst driving in rallies and 
trials in all parts of Britain and Europe. The Monte- 
Carlo Rally, the exciting Alpine Trials and many other 
spectacular events are recalled by this world-renowned 
— driver. 15s. net from all booksellers. 16s. by 
post from Iliffe & Sons, Ltd., Dorset House, Stamford 
Street, London, 1. 
“MATERIAL Handling in Works Stores,” 2nd Ed., 
by J. L. Hoefkens. Shows how the use of fork- lift 
trucks and pallets in industrial stores can increase pro- 
duction, utilize floor space more effectively, help con- 
trol of movement and reduce costs. Includes a descrip- 
tion of a system actually operated in a modern factory. 
18s, net from all booksellers. By post 19s, from 
lliffe & Sons, Ltd., Dorset House, Stamford Street, 
London, S.B.1. 
“BQELLOWSHIP of the Air: Jubilee Book of the 
Royal Aero Club,” by J. B. Hurren. The story 
of the Royal Aero Club of the United Kingdom, from 
its founding in 1901, through the two world wars, to its 
post-war resurgence. The book is a tribute to those 
men and women who have kept Britain foremost in the 
air, 30s. net from all booksellers, 31s. 9d. by post from 
liiffe & Sons, Ltd., Dorset House, S ord Street, 
London, S.E.1. 
“PLAsTics Progress: Papers and Discussions at 
British Plastics Convention 1955." The complete 
text and illustration of the papers (given by 29 experts) 
together with a full report of the discussion. Subjects 
include: ———- p.v.c.; plastics materials develop- 
ments; reinforced plastics; durability and performance 
of plastics in service; problems in injection moulding; 
economics of large mouldings; new uses in industry— 
cables, metalization, footwear and conveyor belting. 
50s. net from all booksellers. By post Sis. 9d. from 
lliffe & Sons, Ltd., Dorset House, Stamford Street. 
London, S.E.1. 


Lecturer in Mechanical Engineering at Shef- 
The nineteen chapters of this prac- 
tical book provide an excellent introduction to the 
subject under such headings as action, force, momen- 
tum, power, applied force, friction, centre of gravity, 
density, fluids. gases, heat, vibration, stress, impact, 
rotation, etc, 7s. 6d. net from all booksellers. By post 
8s. 3d. from Iliffe & Sons, Ltd., Dorset House, Stam- 
ford Street, London, S.E.1. 


“C= .ESTIAL Navigation for Yachtsmen,” 3rd 
Edition, by M. Blewitt. This little book, intended 
especially fo- beginners, should receive a very warm 
welcome from every yachtsman who has wanted to 
learn the art of navigation by the heavenly bodies, 
but has been deterred by its apparent complexity. In 
particular, it will make an immediate appeal to all 
who feel their mathematics are not up to standard, for 
neither geometry nor trigonometry play any part in 
the author’s explanation—indeed, even those who can 
manage little more than addition and subtraction 
should master this book with ease! 64 pages. Illustrated 
with 26 diagrams and graphs. Price 7s. 6d. net. By 
st 8s. from all booksellers, or lliffe & Sons, Ltd. 
rset House, Stamford Street, London, S.E.1. 


ICTIONARY of Photography,” 18th Edition, 
edited by A. L. M. Sowerby, B.A., M.Sc., 
F.R.P.S. This book has been established as a standard 
reference work for practising photographers, amateur 
and professional alike, for over sixty years. During that 
time it has been revised at frequent intervals and 
brought up-to-date The present enlarged edition has 
been almost entirely re- written. The articles on 
“Colour Photography” ““Cinemato raphy,” s 
ally contributed by Percy Harris, "Hon. F.R. 
editor of “Modern Cues “Magazine,” and G. 7 
Sewell, A.R.P.S., respectively, have also been re- 
written in the light of recent developments. The 
dictionary also gives up-to-date formula for every pro- 
cess, mew and old. 21s. net from all booksellers. By 
sh 22s. Sd. from The Publishing Dept., Iliffe & Sons, 
d., Dorset House, Stamford Street, London, S.E.1. 


FULL CAREER PROSPECTS. FINE CONDITIONS. GOOD PAY & PENSIONS 
ROYAL RHODESIAN AIR FORCE 


offers the Ideal Service Life 


to ex-R.A.F. men, single (or married without children), not over 30, recently 
released, and QUALIFIED in the following trades: 


ing on their own initiative and would 


be responsible to a Senior Engineer. AIR WIRELESS FITTER 


ELECTRICAL FITTER 
INSTRUMENT FITTER GROUND WIRELESS FITTER 
RADIO FITTER SAFETY EQUIPMENT WORKER 
Rhodesia and Nyasaland provide every facility for the sportsman in an equable 
climate and all-the-year-round sunshine. 
Apply, stating age (married or single), Service Qualifications and experience :— 
Air Liaison Officer, 429 Strand, London, W.C.2 


AIRFRAME FITTER 
ENGINE FITTER 
Please write to the 
Personne! Manager (Ref. 966) 
Elliott Brothers (London) Limited 
Elstree Way 
Borehamwood, Herts. 
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BRITISH ALUMINIUM 


IN THE FAIREY DELTA 2 


The Fairey Delta 2, holder of the World Absolute Speed Record 


for almost two years, uses materials manufactured and supplied 


by British Aluminium. 


The BRITISH ALUMINIUM Co 


NORFOLK HOUSE ST JAMES’S SQUARE 


Flight, 26 December 1958 
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Greetings to our friends 
throughout the world 
and best wishes for 
a happy New Year 
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